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Th« «^ M t i M . i % Chlamydia pneumoniae antigens 

outpatient settings, accounting for approximatelv 7 to W°/ of ITl hos P ltal ^ 

among adults {MontiBiani S et al ?1 , " ° f comm "nity-acquired pneumoniae 

with other respiratory^' d ists* f T ^H^t ^ ^ bee " assoda *<* 

asthma, and clonic l^^ZXy '^XZTl r"^ 
pneumoniae infection has also been Associated i a vLl^ ] al " 2000} ' *»P**n*y, Chlamydia 

indicated for example by sero^deX^^J ? ^ «*«d cardiovascular disease, which was 
Plaques {Montigiani S ^ ° f ^ * C * atherosclerotic 

Chjamydophila, by 16S rFNA phytog^^ JEveretMK eT^l ^W9iM Ar gei }^ ra ' and 

species are described within the «i SfaSttr ^ ^ ^ to ^ suggestion, three 

CWa^ SH «. The species ChZydT^nZZLZ ^ trt f Umatis ' Chlamydia muridarum and 
ChlamydopMa psittJ, P ecorum S^i^ * * «— - *> 

biochemical properties. For the present inv^H^K , 0th genera share logical and 

yet, but for reasons of ZS*^ ZX £ nJTL n ° mendature has «* been used 

C^^W/ap^^^^Sl mentl ° ned ** * e *P«**, Chlamydia pneumoniae and 

p"dif^ fr ! m fOUI **— «- demonstrated that 

(Read, T. et at^.^r^d^^ < ^ ed a r d * »~ — * 
with only a very weak linktoY^? . <^ssujd among the eubacteria as a well-isolated group, 

characterLJ^^^ ^ ? ta »^ a -~ before exhibit some unique 

membranes. ^veaSetlZ? ^development cycle and the structure of their 
which attaches to hosted IS Thteo^nS, St" *** a small extracellular form, 

replicative mtmcelmL forrT ^ 222^^?"^'. * " * *» *> the 

multiply in eukaryotic o^afflTe^e ol^^ ****** A bacteria - *e Odamydiaceae 
^iblefor^devarietyof SLSS!^^^^ ^ *»*> ** « 

The species Chlamydia trachomatis is the best characterized Besides a murinp * a) „ ^ . ^ , . 

LGV strains ail Z^S^EE ^SJ^ffia^SV ** «" 

— tracroc^ wa, 4 8 s^^~^^r.^LSt^ 

^SZS for atyptcai pneumonia, for hepatic and renal dysfunction, for endocJ^TTfor 
CWemy* peconm does not infect humans, but is rather a pamogen of ruminants. 

that 10% of pneumonia* uldM fofb^wu!^ " " es,i,na,e<, ' Ga >' dos ' c <* 

CONFIRMATION COPY 



WO 2004/113374 

PCTVEP2004/006460 
asthmatic disease and of cardiovascular impairment increasingly of interest 

seroconversion rate is about 6 to 8% between 8 and 16 years (Kuo C Z iwf ^ Ual 
of the disease before the age of 15 years is identical berwei ^ ^es'^e ^t Sero P rev ^ce 
frequently infected than women in all regions worldwide 8 ' ^ 316 mOTe 

ss: szEzzzzzz srsss arr u fr - worw {Ton& c * * 

the Scandinavian countries In contost mTh^W P f ° f ^ SUCh 38 ^ ^ d 

countries of tropical ri^eit? prevalence rates are found in the less developed 

^w-esLoir^ 
-'"^ 

transmission and of the possibiHtv L*J n ? SUgSesbve of m mfection caused by an effective 
of the high ^itn^T^ %^ e ^T matlC CaiTi r ^ Whkh ^ be ^ Ration 

agent m a y be H^Z^£Z££?^Z£P T"7 "* ** "^o^ 
convalescent-phase sera ate required to conrZ *f dlfl,CU " * ou 8 h ^ P alled acute- and 

disease, caused by C^mvtoZ^J^ ^ <tagnos« "** iU " ib0d5 ' ' M,S - ^ a^ymptomadc 

microbiological studies were able to dWta* i c i?' ^ addlbon ' anatornicopathological and 
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nquted for eradication of C pneumoniae from macrophages and endothelial cells of infected arteries 
Unlike penxcdhn, ampicillin or the sulphamides, antibiotics such as erythromycin, teL^e" 
°t XaCm ' d P^oxadn, azithromycin, clindamycin!Ld miloc^clfoe Zt2 
anttbiotic activity in vitro against Chlamydia pneumoniae. However, any treatment at high doses should Z 

Zte^dhtt 1" .!T yCm ^ ***** diffusion, bioavailability and half-life alfow 

g uS SaLXsS t? r^rr aday 7 refelred - ~* — onal trea^entl 

definitive p^oftase^ XS^t^E" * *" ^ ° f 

tolerated treatment of O.^^ and 

Chlamydia pneumoniae culture are slow and rem.i™. =. ™„<.;a ui i " , y ' memoas based on 
i££ v*^ gOTS ^ ^ " 0t lndU<Sd ta»d» to Iea d to «. d ZgHSZ 

s=ssRs===s=5Ss=SS5=S 
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contains app. 1.23 Mb less than half of fho * c har "ouis 2.85 Mb, the genome of C. pneumoniae 
~ averaged 

with a gene in C. with at least 40%taJ^ * ^ ^ ^ ^ 3 matdl 

1073 genes of C. pLmcmwe less hanSW h^I If ^ 6 311X1,10 aQd leveL ™ s means ** of 
bacterial sped J ^^7^ ' homologous sequence in S. aureus. In addition, the two 

pneumoniae is an^Hga^ 2«2£rJSr* "* ^ ** P*°™*«™< b * C 

P„ rfho7 . _ ^ oDiigate intracellular pathogen, while S. aureus mainly lives extracpllnlarl^ 

Furthermore, C. pneumoniae is a strictly human pathoeen but <5 ,»«-««« „i u * extracellularl y- 
of warm-blooded animals A list of th* JZt § ! ? ] • can 3180 be found infecting a range 

pathogens, is preset belot S Ts sTa^not^ ^ * ""^ by *" ^ 

folliculitis, abscesses, boils, WectedXrTtioS Z^ T^ ' °PP ortunistic impetigo, 
osteomyelitis, scalded skm^Z m e^ 'u2 sSS ' T™ 8 ^ P neum °™' 
pneumoniae and upper respiratory"^ dSse. ^ ^ C rauses maM y 

identical, inZ^t^^ T ^ZZ ^ "^TS' * t0 3 

strains, meseauenc! of two^l^ 

C psi«od {Read, T. et al., 2003} have been determined *' ' ' T " * ^ 2 ° 00) md ** ° f 

The problem underlying the present invention was to provide means for the> , t 

medicaments such as vaccines auain*. r „„^„„,„ ■ f P , , deveIo pment of 

a) hit; ro d N ~ "**• at least m '"^ * a - — * 

b) a nucleic acid molecule which is complementary to the nucleic acid molecule of a> 

o) amjetae aad moiecule comprising a, leas, X5 seauenua, bases o f ma n^c Ida motecule of a) 

pr^aH^r™^. of 11,6 present - -*~ ^ - — «. 

a) a nucleic acid molecule having at least 96%, preferably at least 98 %, especially 100 % sequence 
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identity to a nucleic acid molecule selected from Seq ID No 5, 7-8, 14-16 18-22 24-27 29 30 

c a 2 I l ° h ^r 1 , 6 WWCh " C ° mplemen to * e nudeic add mo^i at 

0 a nude, aad molecule comprising at least 15 sequential bases of the nucleic acid molecule of a) 

^ ^mtc^eo" r* — * ^ the nucleic 

6) nSSdr^ 

Preferably, the nucleic acid molecule is DNA or RNA. 

P^Sv^Sr" 0 " " VeCt0t °^ ' ^ «« — —*« » any c f the 
The present invention a.so provides , ^ ^ ^ „,, vector aca)rding ^ ^ ^ 

3 ^ amin ° (peptide) is selected from the group consisting 

X^»issi5xsr (polypeptide) 18 seiected from - — 

X- ferei^mTt^ ^ J"""?" 1 fra8mentS ° f hyperimmune serum-reactive 

^!^f^JoZtj^e^7 ° L PCPtideS r mpriSing " mtao add Sequences of column 
restricted SlL^ r « ^ ^P 68 7 Predicted class I 

serum reactive peptide e P i topS^Table 2 eTeS ^ °f Table 1; the 

95 innirw iJ^ P «t ot fable 2, espeaaUy peptides comprising amino acids 18-29 60-78 89 

and 238 of Se, ro No Sit a S^V2' ^ ^ ™' ^ 201 ^ *>• ^ ^ 343, 374 
No 63; and finen^ Sfanl^dd^^^t^ 145 - Jf* md ° f S ^ ro 

mZU and X20 o f Se, IT> No 63; tSSESSS^ 
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256, 293, 296, 318, 319, 356, 372 94 M JoS SHS ^T™ ST"" 1 °* 135 ' 16 °' 183 ' 184 ' 204 ' 249 ' 
of Seq ID No 64/4-36, 4^9^%^nl^\?^ ^t™' 3 °°' 333 ' 362 ' 198 » 

17, 24, 46, 59, 133, 155, 220, 270 312 233 2 22 *T*° S^St,!!^ 8 £mm ** P oslb °* of: 3, 10, 14, 
298, 156, 183 and 325 of Seq £ No 2 ^5-26 ^50 52^ S i 155 ' ™' 189 ' 235 ' 248 ' 260 ' 28 *< 
203-210, 213-225, 1-9, 30-38 53 63 70 78 92 107 ilf^l' £ ?' ^ 14 °' U7 ' 153 " 162 ' 183 " 188 ' 191 "197, 
No 66; and h.^m^^SS^^'^V^ and 97 ' 113 ° f Se « 10 

196, 14, 35, 38, 97, iTZl^ ^SstE^^ * 33 ' 39 ' 56 ' 63 ' 78 ' 119 136 ' 

175, 179-186, 188-'l94,' a^SS mS^^^^t^^ ^ 
525, 569-579, 581-600, 665-684, 688-694 700-705 7S-7S' 182-193 S ™1f ' 504 - 511 ' ^ 
476, 547-558, 579-587, 681-700, 731-740 92-177 mdwmf*c Sir' 279 " 294 ' 311 - 319 ' 369 " 377 ' 468- 
acid length starting from the position of 28 7? » 3^ £^£°J? fragment8 in 9 " bJm 
668, 716, 360, 455, 669, 185, 190, P 2 04, ^t^StmmX'^ T' ^ ^ 

17-24, 27-52, 66-77, 91-98, 104-124, 127-139, 178~ £ ^^S^^^S^L 8 "* ™ N ° ^ ^ 
316-321, 337-346, 356-362, 367-372 377 390 402.li a 2o *t ~ ' M " 244 ' 246 ' 255 ' 263 " 286 ' 303 - 312 , 
560-565, 31-69, 115-127 iSffi I^It '-.on^ 9 ' 46 ^ 79 ' 491 " 501 ' 523 - 541 ' 

523-544 and 9-22 of S TO liS^S. 7 «87 190-204, 212-220, 266-286, 304-316, 403-423, 440-456 

17, 24, 31, 45, 53, 5 U^nTZ ^^t^ *« P° 8itio » «* 

506, 522, 71, 379 20 29 34 UmiS'l^'^'l^'^ 5 ' ™' 27? ' 3 ° 5 ' 312 ' 458 ' 47 °< 478, 
No 68; 34-42, 52^63 TW^wwm^^?' ^ 47 °' 529 ' 543 ' 182 ■«» 551 of Seq ID 
312-324, 338^22 ^'l^Z'l^' ^' 18 °~ 197 ' 2 °^ U ' 237 " 256 ' 2 ^268, 280*286, 
674-690, 703-712 714~740 74^766 S^itS^SfS* 518 " 524 ' 538 " 548 ' 562 " 573 ' 585 " 591 ' ^97-606 
707-71 5 ; 750-765 ^^KSfc^^ r" 20 ' 24 °" 248 ' 37 °- 40 °' 481 - 495 ' 588 " 596 
from the position of: 179, 206 209 21 216 S ^ l^t^T ™ 9 ""^ acid len S* 8ta ^8 
562, 694, 720, 721, 729 749 752 755 197 324 ' 365 ' 369 ' 373 ' 376 ' 377 ' 380 ' 381, 384 

402, 458, ^™.7%™^ ™> ™> ™> ^ 

236, 267-273, 293-300, 303-310, 349-354 375 W^rS £ ' 98 ' 101 " 109 ' 131 " 145 ' 23 °- 
568, 571-579, 593-599 604-610 614-S' S« JSt? 45 ^ 8 ' 479 " 485 ' 487 " 512 ' 544 " 

844, 850-861, 864-882, 889-900 ftS^^^S ^ ' 729 " 736 ' 748 " 756 ' 780 " 795 ' 797 - 814 , 827- 

387, 421-435 449-460 527-535 553 S S 7 %2 134 - 15 °' 182 " 192 ' 227 " 236 ' 3 °6-316, 340-350, 376- 

the position of: 7, 8, 15, 73, 80, 133, ***** 
568, 616, 644, 647, 667, 741, 782, 801, 829, 866, 126, 259 792 if 20 li^ to to S ' ^ K7 ' 548 ' 
560, 605, 607, 654, 670, 672, 768, 810, 840 852 8TC 9W 7l67 JZSt S "Jf^ 2 "' ^ 464 ' 552 ' 558 ' 
73-82, 90-101, 116-132, l^WlTMttuS^ 907 * Seq ™ N ° 70; 

398, 413-421, 436-465, 487-49^ I 503-508 SS'S^SS' 93 " 3 °°' 313_336 ' 344 - 350 ' 369 " 375 ' 381 " 
730, 734-748, 769-807 825-15 gS-Sl S^' 7 ^0 ^ 617 ' 636 ' 663 " 674 ' 679 ' 691 ' 705 " 

277-287, 291-314, 361-390, 412^25, S^S£ IS 2J"? 7 ' 17 °" 187 ' 197 " 213 ' 233 " 251 ' 
745-754, 766-781, 790-805 817-834 f 6 l 8 S, 888^03 aS S ^f^T' 713 " 721 ' 725 " 733 ' 
amino add length starting from tite position ofl £ 53 w m ^^L^ " 9 

331, 339, 365, 398, 436, 443 450 470 485 Z J, ' f 8 ' 169 ' 178 ' 239 ' 263 ' 290 ' 297 - 310, 324, 
118, 135, m > ™< ™< ™> 861 

Seq ID No 71; 10-18, 30-52 63^70 72^9 9^2 778 ' 783 ' 854 868 ' 910 ' 226 ^ 383 of 

257, 263-273, 285-291, 2W-in , £oS ^» "ot « S L^' 184 " 193 ' 203 - 210 ' 213 " 222 ' «7"«H 237- 
571, 573-585, 592-598 615.62a £lm 22? 672 679 ^ 49 °" 51 °' ^21*527, 540-548, 563- 

808, 817-824, 836-842, 34-56, 73-89 1O3-130 146 SISlS^ ?29 " 736 ' 742 " 751 ' 766 - ?78 ' 788 ' 

358-369, 372-383, 388l 3 97 410^18 503 574 J^JS SfS 213 ' 22? ' 245 " 257 ' 258 - 278 ' 292 - 31 ^ 331-341, 
734-742, 745-754; 757-768; £££ 8^^^^^ fr ^ ^ ^ 
lengthstartingfromthepositionon27,32,3 6 ,65,^^^^^ 
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308, 317, 322, 327, 352 371 37 372 374 !{n 'a£' It ^ S t ' 217 ' ^ ^ 24 °' ^ ^ 262 ' 269 ' 
744, 752, 763, 769 787 790 802 81 5 ' 8lt' 2 m's^ 7 £ ' f ' ^ ^ ^ 6&3 ' 698 ' 731 ' 
96-104, 106-117, 120-128 i-liTmi^^ * ^ N ° 2(W3 ' ^ 71 " 93 ' 

348-354, 356-363, 88^^^^^ ^ *«* ^Ol, 306-322, 324-332, 

368, 369-381, 385-394 and 139-151 of Sea H) No 71 JSi V ^ 19? - 2 ° 5 ' 27&289 ' 292 " 300 ' ^ 
the position of: 34, 41, 50, 53 109 W iSlsl ? 9 ^ add length 8tartin 8 from 

153, 178, 276, 284, ^^mJ^^j^^^^J^ !* 354 ' 33 < 57 < 
171-216, 222-254, 264-273 291-301 311 JrV!^Z?JT??' ' 58 ' 69_75 ' 86 " 98 ' 113 "136, 141-161, 
309-329 354-369 ^dSoSSf 9 ' ^ ^ 170 " 178 ' 223 ^ 3 

position of: 46, 95, 103, U0 143 156 fvS l^ ^^T^l ^ *** **** Startin S *e 
3, 68, 82, 102, 131, 177, 185, ^^W^^^^^^J^I^ ™' ™> 183 ' ** 
50-56, 96-102, 110-116, 125-131 l^m-M^l £ ™ ^ ^ 

350, 388-400, 408-413, 417-423 435-447 456 i 4 «T i j£ , «a ' 39 ' 266 " 278 ' 320 ' 328 ' S 30 " 337 ' ^ 

464-483, 502-524 and 6 W38of ie^S Sol* Jfd t ' < ? 34 ' 53 " 62 ' 92 - 107 ' 192 " 203 ' 315 " 323 ' «^ 
position of: 126, 174, 225, 267 309 3^6 ^20 337^43^^ V, ^ ^8 *° m ^ 

112, 201, 209, 217, 230, 235 236^7 » l^^o^L** 474 ' H 128 ' 143 ' ^ M7 ' 494 ' 2 ' 52, 
36-56, 77-82, 88-100, 117^ TlttL 4 «n ^ 51 °' 515 and 556 ° f Se « 10 N ° 75; 7-32, 

427, 438-455: 323_337 ' 339 " 348 ' 361 - 384 ' ^ 

688, 707-714, 716-728 730-742 746 756 7*L™ ami™ f ^ 626 " 634 ' 639 " 649 ' 654 - 660 ' 668 ^73, 677- 
948, 953-961 987-995 99^5 lOO^l'nJf S !2?S 82 °" 829 ' 84 °" 875 ' 882 " 888 ' 895 " 911 ' »«0 928- 
90-105, llO-ilS, isl 4T1S 210 So 26^27^1 SnT' ^'V' 1123 - 1129 ' ^ ^9, 
463^71, 517-525, 574-582 597^12 6 S ^ «n 2£2 319 - 33 °' 362 " 372 ' 393 " 401 ' <**H* 447-456 
894-917, 927-939 95 683 ^ 95 ' 725 - 733 ' 778 " 791 ' «<M49 
ID No 76; and fragments ta 9 ^^^li^v^J 056 ? 067 ' 107 °- 1083 ' 109 0-H04 and 325-389 of Seq 
156, 190, 197, 221~0 33^^ 34^ 407 |2 5^9 53^ SKS*- °* "< 18 ' 22 ' «• «* * «* 
779, 818, 850, 857, 864, 893', 900 901,^7, 918,^7 7^ ^ !^'^ fl 6 * 5 ' ™' ™> ™' 
1094, 1101, 1108, 127, 336, 411, 806, 852, 28, 68 90 91 ^ S 293 Z ^ ^ ^ 1065 ' 1072 ' 1089 ' 
569,597,628,667,684,724,737 752 761 767 8^' Si « ' 368 ' ^ 394 ' 425. 441, 461, 554, 

133, 308, 502, 797, 939 and SS^^^iS M^^S ^ ^ ^ U25 ' 
173-179, 188-195, 200-206 208-220 222 W oJ^aa Mn ' ' 113 " 119 ' 122 ' 129 ' 131 - 140 ' 15 7-170, 
355-361, 372-384:33-54, 6^5 ,^St^£^£^\f^ ^ 317 ' 323 ' 33 ^ 343 
amino acid length starting from the posWon ^ f 7 T 3 47^5^ * 9 
120, 155, 162, 194, 205, 209, 231 235 238 259 yL ZL t ' ' 68 ' ^ 73 ' 74 ' 78 ' 80 ' 82 ' "3, 

377, 36, 44, 81, 99,' 124,' 193 2^5sStS| to ^l^^l^f' ™' ™' 8 ' ^ 18 ' 66 ' 
184, 189-208, 227-237, 248-271 277 ^i^^Lo! ' ' 69 " 75 ' 81_90 ' 129 -150, 154-167, 179- 
468, 487-506; 514-523! ZZl', SSJ 5^' SSf 07 S ^IT' ^ ^ 455 " 

742, 754-771, 776-782, 786-802 806-817 1 9 31 I S ^ ^fl t ^ 653 " 665 ' 672 " 684 ' 708 " 715 ' 7 1 7 ' 
320-341, 347-355, 386^411, ^ilt 5 53^5 62^634 ,7^^ ''ff' 182 - 199 ' 214 " 229 ' 249 ' 264 ' 2S0-293, 
788-798, 810-818 and 90-ioO ^Seo ro No'78 ' 69 °" 7 °°' 702 " 714 ' 721 - 735 ' 736 - 746 ' 
position of: 51, 82, 139, 186, 193 ^^^'^^T^ add ^ ****** ^m the 

7 16, 723, 730, 737, 758, 761 3 "' 325 ' 326 ' 520 ' 555 ' 556 ' 606, 651, 

404, 518, 527, 555 568 59^ 5^' 6^' S m^^O^X S ^ ^ 216 ' 295 ' ^ 39 ^ 
No 78;13-19, 22-28, 61-67 74-81 86 l^Vin^^ 2 '?'? 9, 13 °' 131 ' 179 ' 402 ' 41 4 and 701 of Seq ID 
238, 246-263 2^^^^^^^^' 18M86 ' 192 " 199 ' 201-207,225- 
465, 473-492, 496-509 515-523 541 W S2 SIS' S f f " 392 ' 415 ' 422 ' 4 5 4 " 

748, 768-779, 799-813 821-828 832-2o 847 £3 mltl' 2££? S^ 7 ' 653 - 679 ' 702 - 714 ' 721 " 729 ' 739 " 
989, 997-1004, 1006-^032, 1034-104^0^' ^S^fJS int' 05 ' 91? ' 926 ' 958 - 971 ' 974 " 981 ' 983 " 
1143-1153, 1164-1171, 1178-1185 1193 12T3 SSc I?S 1073 - 1081 ' 1083-1095, 1097-1115, 1122-1132, 

1355, 1383-1390, 25-43, ^iS^Jf^^^S?? 1305 - 1317 ' 1324 - 133 °' 1333 " 



WO 2004/113374 

PCT/EP2004/006460 

Seq ID No 79; and fragments ^T^^S^SS^l^^^ — 2^3-290 of 
152, 200, 204, 223, 244, 251, 271 289 291 305 3M ^ !S P ° 8,tl0n of: 107 ' 110 ' 112 < 18 3, 

628, 648, 650, 665 668 748 7<£ Z I'mm^^S?™'^^ "°' ^ 507 ' 512 ' 616 ' 625 ' 
1020, 1068, 1072, 1138, 1141, 1142, llSJiS ' Tm7 126l' iS^f **' 960 ' 968 ' " 3 ' 10 ° 8 ' 

433, 477, 608, 658, 852, 1106, 112 , 1303, 1362 llm 15 164 ^9 ^ ^ 1377 ' 126 ' 375 ' 

361, 382, 391, 397, 428, 447, 453 480 496 590 591 S S 25 ' ^ 245 ' 274 ' 279 ' 285 ' ^ 348 ' 

840, 910, 917, W S^m mlS^t^S 1128 ^ 738 ' 744 ' 775 ' 789 ' 
1279, 1335, 145, 355, 961, 1053, 1103 and 1245 S n^ I ^ 25 W ^ 1238 ' 1244 ' 1260 ' 
113-122, 133-145, 148-162, 169-176, 179-18 i?5££ 2^218 232 239 tf ' ^ 79 " 91 ' 95 - 105 ' 
364-406, 43(M37, 439-449, 452-460 464-490 492 50^7^ C S elf' 25 °" 283 ' 2 "- 333 ' 337 " 344 ' ^-SSS, 
224-232, 234-242, 263-284 302-322 363^' SI97 !S SIS ^ 28 ' 39 ' 52 " 67 ' 115 " 124 ' 189 - 2 ^ 
ID No 80; and fragment in 9 anunfacX ^ s^Xltl'^' TH* ^ ° f ^ 
120, 123, 133, 162, 169, 189, 215 218 236 309 3^2 3iT£f ™ £f P ° h 23 ' M ' 58 ' 78 ' 84 ' 97 ' 98, 

508, 513, 515, 523, 530, 536, 543 554 .mw^^J^Z. ' 3W ' **' ^ 453 ' 465 ' 466 ' 478 ' 
390, 391, 398, 461, 530, 116,^8 »dS^S q 'S SSf^S ^ S ^ "* 342 ' 
248, 255-298, 300-307, 324-339 356-373 381 w Jn^-, S ' ' 59 " 76 ' 85 " 92 ' 104 " 124 ' 13 *-180, 199- 
179-189, 239-255, 2^^^^^^^^ m^' ^ 165 " 173 ' 
in 9 amino acid length starting from the position ofT^S U9 5?S m5?,2 ™ ^ fra8mentS 
232, 264, 270, 273, 277, 280, 284^ 287 317 329 362 W^'ln^t ' ' ^ 185 ' 186 ' 2 ° 4 ' 208 ' 211 ' 221 ' 
35, 40, 41, 105, 111, 146, 166 234 279 343 S 5 ^ ^ ^ M9 ' 37 ' 298 ' 359, 9, 17, 

143-189, 205-232, 24-40 ^^'^{^l lT^ ^ ' D N ° ^ ^ 95 - 104 ' 
fragments in 9 amino add n^ST^SSw £ J£ « ' ^ ^ 182 ' 199 ° f Se « ID No «* 
145, 146, 149, 150, 153, 167, 169^70 ^96^^^ ? 30 ' 37 ' 66 ' 77 ' 81 ' 84 ' 112 ' 118 < 
154, 177, 190, 20 7 ; 22 and ^^^^£1^ £££ ISftS * ^ ^ ™' 
192, 202-212, 227-234, 251-261 263-278 2^316 110 ' U5 " 126 ' 142 ' 148 ' 171 - 181 ' 188 " 

437, 441-450, 457-464! 471-476,' £££ 5^5 ' SS' SJ2 L^' ^f' «^ ^ 427 " 
689, 696-704, 726-740, 742-756 765-776 778 784' 709 «m Jn lj 1 ~ 6U ' 618_623 ' 627 ' 646 ' 657 " 67 0- 672- 
948, 963-969, 971-978 996^004 Vol ^t w3^\'n^ 862 ' m 875 " 881 ' 887 " 898 ' 914 ^9, 941- 
1144, 1156-1177, 1181-1195 n^.^ ^^ ^^T' 10S1 - 1090 > H04-1127, 1135- 

1355-1374, 1376-1383, 1406-14^ f^m^^^^t?^ 1295 - 13 ° 3 ' 1305 " 1323 ' 1337 - 134 ^ 
109-124, 208-220, 261-280, 286^^^^^^^?^ 1555 " 1570 ' ^81-1589, 1-28, 
620-630, 691-699, 711-719 729-739 751 t7o S l^ 33 ^ 9 ^ 4 ' 5 ° 4 " 517 ' 535 " 555 ' 57 °- 59 l- 599-614, 
1026, 1065-1073, 1106-1122 1^6-^9 188 m« ^'nf^ff ' 87 ^ 86 ' 89 °- 9 ° 0 ' 94 °- 955 ' 98 *-™*> 
1398-1409, 1414W twE^^^^^^^ 1249 " 1256 ' 1298 ^ 1374-1392, 
and fragments in 9 amino add m ^ ^ 911 " 935 ° f Seq ™ N ° 83 

302, 304, 333, 334, 377, 412, 414 415 ^314^8^ S ^of ^ 26 ' ^ 79 ' 17 °' 200 ' 265 ' 290 ' 29 ^ 
729, 730, 735, 737 767 776 797 m Sl^8 ^' ^ ^ 568 ' 605 ' 678 ' 690 ' 697 ' 7 ° 3 ' ^24 

H95, 1217, 1245, 1250 1273 ISoTlkS 'l362 ^ ^ U13 ' 1160 ' 1163 ' W H88, 

38, 159, 204, 248 260, 30^337 ^9 ^ ^ f ^, T' ™»* ^ 15 ° 7 ' 178 ' 960 ' 1034 ' 6, 21 
946, 967, 1007, 1018, 1065 1113,1 sfn^'lS' Sl^^fof 690 ' 73 °' ^ 819 ' 860 ' 
1457, 1538, 1580 and 1589 of ID No^-lS 4^02^1 U7 ^ 1537 ' ^ ^ 1421 ' 

30, 36-44, 46-59, 57-98, 122-138 144-160 162 173 T\ Sim 2? ' 1M ' 145 ' 170 ' 194 " 201 ' 2ff7 ' 2 ^ ^ 

9 amino add length starting!^ S^J^S 0^16^ ^ «, S , eq ID N ° 84; ^ in 
212, 39, 2, 23, 53, 68, 97, 107,? 2 1, 127 IsflTwe 9 13 L nf^ c' ^ ^ 149 ' 157 ' 162 ' 197 ' 204 ' 
163, 170-180, 182-199, 216-222, 2^7-234 243^ ^ 267 ^^ Al ^ q 10 N ° ^ ^ ^ 97 - 103 ' 154 " 
431, 434^41, 447-470 ^, 475-495 5oLS' S'S 324 " 353 ' 363 - 380 ' 398 ^01, 424- 

43-59, 61-75, 93-104, 126-144, SSS 3 S ITSo 7 ' 619 - 626 ' 628 - 634 ' 656 ^ 62 ' ^ 
599, 602-619 621-632 and 115-128 of Seo^ No 85 and Ll \ o ' 41 ^ 421 ' 428 - 466 ' 476 - 52 ^ ^82- 
the position of: 9, 10, 13, 35, 46, 76 77^3 151 1« iS ^T^t? 9 ^ add ta W h 8tartin 8 from 
4 5 a 485,508,556,565,569,^602l'SSl 1 8tS^ 



WO 2004/113374 

PCTYEP2004/006460 

-5, 88-99, m 128-138, 

50-65, 67-87, 96-104, 144-153, »MlZS^S^S!^? MB ^ 335_358 ' 361 ' 371 ' 38 °- 398 ' 
Seq ID No 86; and fragments in 9 amino ariT^w T 1' 324 " 333 ' 339 " 360 ' 372 " 385 74-93 of 
169, 170, 198, 257, 268, ^Z^^^^^S^.VT^ * * * " % ™' % ' 129 ' 
341, 344, 350, 367, 304 and 384 of Sea m No 86 12 '^S' 2', ^ ' ' * 98 ' 238 ' 257 266 ' 280 ' 
151, 172-183, 201-226, 230-23^ 25^2^15 32^ SfZXSZZf* ^ 119 " 125 ' 131 " 137 ' 141 " 

159, 208-222, 354-368 and SI ofseflD No 8^ T^' 392 " 4 ° 6 ' 41(M16 ' 133 " 

position of: 47, 134, 140, 143, 203, jSLil ,i 3^5 3^TtflfZ° ^ ^ 8tarto S ^ 
208, 232, 245, 278, 301, 313 327 328 Jnft? I f ™ i * 2 ' 369 ' 41? ' 119 ' 17 ' 128 ' 129 ' 141 ' 143, 153, 
126-134, 139-173, 184-190 lSo3 206 2lT 2'?^ o^? N ° ^ ^ 29 " 36 ' 39 ' 64 < 69 ' 75 ' ™> 90-122 
340-345, 348-361 364-388 S' 2^2' SSf ^ 26 °- 266 ' 274 " 282 ' 291 ' 312 ' 318 " 325 

593-599, 616-655, 658-671, 3-12^ 3 f 27^' S st^tn^?' 48 °" 51 °' 514 " 520 ' 534 - 553 ' 561 " 574 ' 579-589 
316, 323-337, 410-423, 455^73 '4^4* 5^ ^f^f ' 144 " 154 ' 175 - 199 ' 229 " 244 ' 2 ^ 3 03, 3 08 : 
Seq ID No 88; and fragments' S^^ZJ^ZZ^i ^ f ^ " d * 
146, 156, 160, 194, 205, 219, 236 245 283 289 «r P ° 8ltl ° n ° f: 36 ' 101 ' 123 ' 129 ' ^ 
34, 52, 88, 358, 540, 656, 3, 8 uS^mn^; 437 ' 475 ' 5 ° 5 ' 517 542 ' 585 ' 605 ' 620 ' 627, 657 
499, 500, 563, 568, 581, 5^5 627, 6^5^ ^ IT £ ? '^™' 182 ' ^ 300 ' 306 ' ^ 409, 412 423 

132, 134-163, 170-199, 205-210 215 £i ^5 ™?J? 5 °" 8 °' 97 - 103 ' U1 " 116 ' ^ 
401, 417-430, 434^46 459-50 51 ^^'SfS? 28 °" 3 ° 8 ' 311 " 329 ' 337 ' 347 ' 365-371, 376- 
119, 139-150 17^2 186-S 207^1 SIS t£15 f^' 592 ' 601 ' ^ ^ ^ 
432, 437-446, 462-473 479-488 496-fo7 S5£ f^Ti' 314 " 33 °' 33? - 352 ' 355 - 376 ' 383 " 391 ' 417- 
Seq ID No 89; and fragments in 9 l£ a S .2 *. 57-565 576-585, 589 _ 605 , ^ 

144, 170, 174, 208, 226, 2^276, 278 ^ 2 86 29 lit TS! S" * 4 ' 66 ' 120 ' 121 ' 

133, 278, 294, 551, 53, 89, 1 0, m^^^^J^^ 395 ' 457 494 ' 501, 578, 
137, 152, 189, 227, 255, 261, 291 « and S 9 sfn in M «o f^ 4 * 3 ' ^ 49 °' 513 ' M1 ' M9 ' 5 58, 585, 22, 
165-192, 197-225, TBB^'tS^S^ tSS^m£ !££^£* 109 " 122 ' 134 " 142 ' ^ 
439-445, 450-456, 462-468, 470-479 490-501 5^-516 S^S^.S** 81 ' 3?3 ' 387 ' 4 ° 2 - 409 ' 411 ' 421 ' 
221, 225-246, 261-275, 281-292, 353^361 390-4^ 45^ 486^94 148 " 162 ' 186 - 194 ' 213 " 
and fragments in 9 amino add length sfartins from 2. II ^ 478 " 49 ° ° f Se< * W No 90 ' 
147, 170, 177, 188, 208, 209, 212 256 MD 2^f^T S P ,»o 15 ' 22 ' 28 ' 29 ' 49 ' 106 ' 10 7, 114 
188, 251, 262, 291, 32^ 323 383, S, 464, ^7 49^ S 505 t'S' \ S ^ ^ ^ ^ 153 ' 177 
4-10, 16-28, 3-14, 16-30 and 2-16 of Seq ID No 91 anffm™^' o ' ' ^ ^ 4 " ° £ Seq 10 No 90 ' 
position of: 1 andlS of Seq ID No 91 8 18 20 30^nH 7 « ^anuno add length starting from the 
10-29 of Seq ID No 93; and fragmente d 9 a^oTl ^ 1 ^ W N ° ^ ^ 18 " 27 ' 2 ' 13 ' 2(W0 «d 
Seq ID No 93; 36-57, 62-92, 46^6 ^27^7^ iSX^ZV"* ^ 22 1 ° f 
starting from the position on 84 of So ID No 94 Sf, ? I ft fa 9 add length 
9 amino add length starting from ^position t' f1 0 A T ^ ° f Seq ID N ° 95; md fra ^ts in 
27-37 and 17-36 ofSeq ID No 96^llZ^Z t *' ^ W N ° 95; 13 " 27 ' 38 " 52 ' 

37 and 20 of Seq ID No 9^V^S^flT^ f* ^ ******* ta 4,16 P osition ^ 16 
in 9 amino ^^^^^^^tf^^ ~ ° f Se 1 10 N ° ^ -d fragments 
ID No 98; 3-14 and 7-20 of SjESlS ^2^^- o"" 1 ? ^ ^ ^ ^ M0 ^ ^ 
position of: 2 and 1 of Seq m No 99 7-12 24^9 1 ?J TL™ add ta «* startin S fr <>»» *e 

amino add length starting ^S^'I^^I' 21 ^ ™ N ° 10 ° ; ^ * 9 

ID No 101; and fragments in 9 amfaJaddZl ?lf N ° 10 ° ; 14 " 30 ' 15 - 30 md ^l 8 of Seq 

101; 3-17 of Seq ID Z 102;^o fraTeite in 9^Sm^"ll ^ 1 ^ 20 ° f Se « ID N ° 

ID No 102; 4-27, 31-59, 75-86, SSSTSSi^SS itlttf*? ^« Ae position on 1 of Seq 
fragments in 9 amino add len^ sta^ff^'i ' 2 ' J ^ 41 " 5 ° ° f Se ^ ID No 1^3; and 
79, 97, 20, 28, 35, 37, i^flW^^^TS" m5 * ^ 28 ' ^ * 36 ' ^ 48 ' 49 ' ^ 78, 
and fragments in 9 amino a^ng^^^L n N f T' ^ *** ™ ° f S< * ID No 1° 4 

23, 39-52, 4-13, 16-29, 40-50 and ^«££roSE ttoZT f- ^ °' ^ 10 N ° 104; 4 ' 15 ' 17 ' 
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15-25, 48-59, 64-80, 108-118 and 60-70 of Seq ID fto 107- and fraom-,.1 . 0 . 
from the position of: 7, 110, 16, 34 and IBrfJm^^J? TZ^tl^ 
and fragments in 9 amino acid length startino torn thl ll -U l*" 4 and 30-47 ° f Seq 10 No 108 ' 
28, 34-43, 8-16 and 23-42 of Seq © No^L^™^°a * ?' 1 23 ° f Seq ID N ° 108 ' 21 " 
position of: 34, 19, 28 and 39 J^m^iStS^Tmm ^ ^ ** 

59 of Seq ID No 110; and fragments in 9 amino fS'i t£ ! ^' ^ 69 " 91 ' ^ 31 " 42 ' ^ ^ 
25, 71, 79 q and 91 of Seq ID SSSlS 3^9 59 97 i^/^*"" 1 P 0 "* 0 " <* 4 ' 24 ' 79 ' * 7 ' 
38-47 of Seq ID No lli; and foagmente 'm 9 linf ' J^i ^ 2 ^°' 49 ' 57 ' 66 ' 95 ' 97 " 128 ' 131 - 13 *< 
72, 103, 112%, 39, 74, 1^^^^^^^^ *« <* * H 61, 67, 

and fragments in 9 amino acid length stotoe faL £t' 2 U 45 ^',^ 48 ^ ^ of Se <5 ID No 112; 
112; 4-18, 20-26, 31-37, 3-17, 33-43 £££3 S^q^TO No m^d 6^'™ * f J* " * 10 N ° 
starting from the position of: 3, 7, 10 and 9 of Seq^DNo n 3 1 5 T fjS^V^Z 
67-84 of Seq ID No 114- and fra<m,<>™** i„ a • ■ V? ' ' 25-39 ' 43 ^ 50 ' 62-70, 16-32, 61-73 and 
Seq ID NOH4; ^^S^^^^^T^^ <* 8 «* <* of 

starting fa. the position of: Zl, ^^^SS^^Tl VfS* ^ 
4-22, 40-46, 51-57, 64-76, 2-10, 45-53 58-72 73 82 tnH , c ™ ~ ^ 5 " 13 ° f Seq 10 No 116 ' 

add length starting from the Son ot 11 76 ? 1 f N ° 117; aBd ^J"** ta 9 

and 1-9 of Seq ID No U8^^jlT a ' -f ° £ ^ 10 N ° 117; 12 " 24 ' 27 ^ 13 " 30 ' 3M* 
and 18 of Seqro No 118^ 5 STi and 'S? ^ P° sition °* 3 *' « 

length starting from Ifa'.^^^^ ™ "* fra ^ * 

9 amino acid 

and 27-93 of Seq ID No 120- and fral«tnT, 1 o ^ • "° W9; 31_42 ' 45 " 52 ' 86 " 92 ' 8 - 16 ' 35-52, 83-91 
21and4ofSeq q DNo^^ 

231, 226 - 252 of Seq ID No » 603 629 622 Is ^ £o 7^' ™ ' ^ ™ " 18? ' 183 ~ 209 ' ™ - 
12-34, 29-51, 46-V67-2X^^^ 

No 74; 61 - 84, 79 - 102 97 - 120 11 «? i« /c L Zr q N ° 73; 246 ~ 262 ' 251 ~ 275 o£ Seq ID 

76;324-349,336-35?;fSeqroNl^ 

Seq ID No 80; 84 - 107, 101 -mW-S, o Zl m >l «^ I? 274 " 29 ° ° f Seq 10 N ° 79; 401 ~ 419 <* 
ID No 83; 118 - 131 of Seq ID S M 115 - £ rfS~ S S* « ^ * ^ 10 N ° 82; 911 " 935 ° f Seq 
of Seq ID No 87; 554-570 of Seq m No 88 478 S^mv",! f ^ 10 N ° 86; 21 ~ 43 ' 54 ~ 7 ^ 
Seq ID No 92; 10 - 28 of Seq ID No 9^ 27 Z J S m ^ ^ 5? °'' 2 ~ M ° f Seq 10 N ° 91; 7 ~ 15 of 
ID No 97; 1-10 of Seq ID No 9* 7 S of Sea ID No ?c '' ° f Se<1 N ° 96; 47 ~ 61 of Se <l 

of Seq ID No 102; 41-50 of lea ID No 103 91^ k ' S x T ^ 10 N ° 10 ° ; M7 ° f Se ^ ID N ° ^l; 3-17 
No 106; 60-69 of Seq ID No 107^ ofl'eo m K«?n, ^J^ 1 ° f S6q N ° 105; ^ of ^ n> 
27-43 of Seq ID No 112- 34^53 ^of¥ e t m ^IT''^ ° f Seq 10 N ° 110; 38 ^ of S «l ™ No 111; 

SeqIDNo q i7;26^S^°S 

-^4^" C hyperi.mune serum 

nucleic acid molecule as defined inL present So^ pro "ded ^ ° r 3 

h a preferred embodiment the pharmaceutical composition further comprises an immunostimulatory 
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o^r'- Pre£erabl J ^ * e ^ """Pri-ng polycationic polymers, especially polycationic 

peptides, immunostimulatory deoxynucleotides (ODNs), peptides containing at least Jo LysLeuLys 

^nn%^ P6C1 f J KUaLLLLKLK ; neur ° active impounds, especially human growth hormone, alumn, 
Freunds complete or mcomplete adjuvants or combinations thereof. 

™iL7 re tred e ^ bodiment *« immunostimulatory substance is a combination of either a 
U SSmoSrH UnmimOS « mulator y deoxynucleotides or of a peptide containing at least two 
LysLeuLys motifs and immunostimulatory deoxynucleotides. 

Toly^e 016 Prefen:ed emb ° diment * e Phonic polymer is a polycationic peptide, especially 
According to the present invention the use of a nucleic acid molecule according to the present invention 

manufacture of a pharmaceutical preparation, especially for the manufacture of a vaccine against C 
pneumoniae infection, is provided. vdtune against l. 

htXZn^' OT ^ IT* eff6CtiVe Part *"* Whidl binds at least to a s ^ve part of the 

anh8en ° r 3 *~* 3CCOrd ^ to P-nt invention, is 

In a preferred embodiment the antibody is a monoclonal antibody. 

In another preferred embodiment the effective part of the antibody comprises Fab fragments. 
In a further preferred embodiment the antibody is a chimeric antibody. 
In a still preferred embodiment the antibody is a humanized antibody. 

^Tinvenir 0 " ^ * hybrid ° ma Pr0dUCeS m accord *S » *« 

Moreover, the present invention provides a method for producing an antibody according to the present 
invention, characterized by the following steps: ^coraing to tne present 

• initiating an immune response in a non-human animal by administrating an hyperimmune 
serum-reactive antigen or a fragment thereof, as defined in the invention, to said animal 

• removing an antibody containing body fluid from said animal, and 

' purffic^Lte P r tib0dy ^ SUbjeCtinS antib0dy containi *S body fluid to further 

tr^I^' 2* P u Sent inV6nti0n 3lSO prOVides 3 method for Producing an antibody according to the 
present invention, characterized by the following steps: according to tne 

# s^n^l^ ^Pr 6 ^ 3 n ° n ' hUman animal ^ administrating an hyperimmune 

. Z^T 6 T ° r f fra8ment there ° f ' 38 defined 111 *« P resent faven tion, to s*d animal, 

• removing the spleen or spleen cells from said animal, ' 

• producing hybridoma cells of said spleen or spleen cells 

# SSftere^ 5 hybrid ° ma ^ ** ^ serum-reactive antigens or a 

■ Si!;r° dy by ° f said doned h ^ bddoma ceus - i—* te*- 

The antibodies provided or produced according to the above methods may be used for the preparation of 
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a medicament for treating or preventing C pnmmoJke infections. 

CJ inSn^JS t0 Said h yPerinunune serum-reactive antigen or 

d) providing a candidate antagonist, 

.) Rowing a common reacta to ^ ^ ^ ^ 

™ £ir sr* a *- — 4 to — * • 
srrj^^is7M = r~ 2 sat 

Invention. W™"™' ««™ "*a<*tve armgen or fragment thereof aeeording to the present 

The present invention also provides ta «s„ hv^rhrunnne serum-reacove antigen or fragment 
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thereof ^according to the present invention for the manufacture of a functional nucleic acid, wherein the 
functional nucleic aod xs selected from the group comprising aptamers and spiegelmers. 

The nucleic acid molecule according to the present invention may also be used for the manufacture of a 
functional ribonucleic acid, wherein the functional ribonucleic acik is selected from the ^gToZc^risine 
nbozymes, antisense nucleic acids and siRNA. V P com P rism 8 

The present invention advantageously provides an efficient, relevant and comprehensive set of isolated 
r 8 enaKW h ^ erim ™ • -rum reactive TEES 

SJ^ETT ^l 311 T tib ° dy Preparati ° n from multiple human pla^a poots Td 

TJZXt7Z^fTr M ^ Sen ° me ° f C V™™*™- «* P^ent invenuon fulfils 

a wxdely felt demand for C. pneumoniae antigens, vaccines, diagnostics and products useful in 
for preparmg antibodies and for idenufymg compound, effe^ 

a^dlrf riTtd h ° Ul n C °S POSed ? Pr ° teinS ° r Peptides, which are expressed by all strains 

antibody and/or a protective immune response can be selected. maucmg protective 

The approach, which has been employed for the present invention, is based on the interaction of 
OOamydial proteins or peptides with the antibodies present in human sera. The anh^dTe^ pr^cel 
n PneUm ° ( T * * e human ^em and present in human sera are mdicaSe of ^ 

T 8 r iC Pr ° teinS md meir l^unogenicity. In addition, the antige^c prole^s a 
identined by the bacterial surface display expression libraries using pools of pre-seS TeTare 
Processed m a second and third round of screening by individual sefectL or gen^eTtem tTus Z 

ohZl TT SUPP effident ' rdevant ^prehensive set of chlamydial antLe^ as a 
pharmaceutical composition, especially a vaccine preventing infection by CpteumoIiT * 

In the antigen identification program for identifying a comprehensive set of antigens according to tho 

ZZ: ™ I ^ ^ dtffcMrt baCterfal -P™ libraries STE^S^S^ et! 

senun pools or plasma fractions or other pooled antibody containing body fluids (annbodyTok) Tte 
antibody pools are derived from a serum collection, which has been Tested aeainst LnZ^L * 
oi C V neurnonne - highly enriched outer membrane prepa^onTorlSS £££X5^ 

P ucea oy expression of the coding sequences of the screened and selected clones expressing the 



WO 2004/113374 

PCT/EP2004/006460 

hy^, me reactive aniens without fmlL recombinant DNA technology . ^ sttps 

antibody pMparaBoS, oT^todJT^S T ."""j" 8 ° f SCreCnto «- ' n ' eref °" i ^dual 

the seed ^^S^^^TfT^^^ preparations f„ r 

r^on^especiaflytom^^ *•>■» ""faction with C 

example an andbody Star batog *™ M oer^H^ f Y TuT * mMmUm level - for 

higher than 95 percentile of S2 S^^fTT^ pret f*,>' l " gher * han 90 especially 
above of a titer of 400, me^ ut^vfduTl lwaIth '' 1 ' nd ' ri * laJ > thresholds are 

posittve serological (eS^JZ k T •"""'*'* °" d "'' ted moIe 400 «"» '° give 

screening .JTsKCSSTSSSE trf^^ """^ * ** ^ 

fragments thereof from C pZmmi^T "" !M±C * l ° n ° f "JTanmmune serum-reacdve andgens and 

suffered nL' an Sto totTdS^lS*^ ?™ ^ d " £eren ' tadMdluds ^ving 
s^ond screening round "« ££TJ£2E fust ^ * 

however, selectivity of the sten ™t i~ V , .7° SS 411311 10 md ™dual preparations, 
preparations On fte 2 S T * °P tanaI ^ a ^ number of individual antibody 

especially at least 50 individual anubodv ™L2? ^ antibody preparations, preferably at least 30, 
antigen is also sde^e eTou^ fort 2TE2Si ° f h 3?erimmune seruxn-reactive 

be tested with as many mSual IZmtio^ l^**™™ s ^ m ^^ may of course 
than 1,000). 7 mdlV1ClUal J»P™*» as possible (e.g. with more than 100 or even with more 

given antibody fa ate. ior m^Xtm^TJ^ """"^ m Capabte ° f """"^a *e 
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and a latger taT^S-C^KSME^ ^ <■» 

EB S attach to susceptible host cells and m JSni? u metabol,ca11 )' a «ive redculate body. The 
rehcula.e bodies ana replicat bXe^^T! 5 ' ^ <f°*- Within the cell they revert to 

mimicking important asoects of hnm a „ T ^ °- e nned, studies using mouse models faithfully 
critical forVofect^ (w£Tb ** ^ T ceUs ^ are 

the preferred m^^^S^^^STT , ^ "* bt>Und V3CUoIe ' 

as MHC class I-pe P tide complex by CD^S S T t0 ^ Subse « uentl y agnized 
to be therefore capable of reaching the cvtSol « if *T T* 7 iep0lted ^ens - which seem 
proteins) or are secreted (e.g. ^ / Wile b" e^l IJo^V't ^ 

pneumoniae peptide specific CD8* CTL anH th J,. * i u, r ' }) * ft 1,88 been shown that C. 

(Wizel, B. efal, 2002} P In adSon^th^ £ n^ES ^ '"""J*" 1 ^ * ^ 

proteins induced by B cell epitopes may Im I?t * , ™™™ res P onse ' «"«bodto. against cell wall 
purposes: they may" inhibit aVsfon m^^^^ " - d ^ — 

promote phagocytosis {Hornef M e t al a «^ acquisition, mhibit immune evasion and 

beneficial in negation" m£ IZ^^gZZ*** « P^tiaUy 

bacteria communicate with each other tCgh se^Tec^ prTinT m T?^ * " ^ ^ ** 
proteins will interrupt growth-promoting ^^S^^^S^S- T S ^ ^ 
experimental approach is based on the use of anHV^H . ^ ^amydial species. The described 

from human serum. The antigens Mennfi^d £ TIT * duced *Y C pneunumiae purified 

vivo in the host and to be S oTmduri™ § SCre6nS Shown to be ex P re ** d in 

proteins that B cell ^^^^^^T "T * ^ ^ *» ««* 
identified by the genomic screens ^n^eS^^ft^J^ 7* Candidates 
vivo. As a first ste P/ bioinformatic analyst hZ I *J md ^hon of a potent T cell response in 
which can then be tested 7t SK^Z 1^ P ° tential T ^ e P ito P<* * 

combines the experimental SentmS of ° f mfactton - ^ P resent Mention 

cell epitopes in order to ^^^^T^ 1 ^ ^ * e bioinformatic prediction of T 
infections. P candldate s for an efficient vaccine to treat or prevent Chlamydial 



caTam^ J- - optimal tool for the identification of 

invention is also welfsuited to ideTfy IS^^CS^TS^ Ft* * *" ^ 
-uceaprotec^veimmuneresponseagainst^ 

P^^ftm^^^ her ^ ^ present *~ - 

fragments thereof of C pnJZZ^^^ 7""^ ^ ^ 

invention particularly relates to the nudeonde^Suln^ * T Accordm S to °™ aspect, the 
antigens which sequences are set form TnTwf se< l ue ^ ces encodmg hyperimmune serum reactive 
encoded amino Jd se^en^ re£fenle hSST* * SC<1 10 ^ ^ ^ ^ — Ponding 
Sequence Listing Seq IdSSSS serum reactive antigens are set form in thf 

SLt^TS^ - deiC ^ iS ~ ^ exhibits 

preferred are nucleic acids mat comnrl T t Set ^ With Se ^ ID No 31 "60- Most highly 

entire length to a ^S^Tl^?^ "^^^ 
— atle^^ 
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said nucleic acids set fori in the Seq m No tlS * " ** P ol yP e P tide «ooded by 

sequences/as the case may L ^dL^wnTl ^ P ol yP e P tide OT polynucleotide 

can be readily caSlated m£ 7 ^ ^ ° £ SUCh se 1"««*s- Identity 

polynucleotide ^S^Sf^X^'^ ? ^ t0 ^ ^ *™ 
itaty* i„ Molecular BfeJS von H^ r f J x> kn ° Wn to SkiUed artisans ^ S "."*»<* 
identity are designed to S Z ZZZ T*' ^ t0 determ ™ 

identity are codifSd in ZZ^mmSHTl Methods to ^ermine 

between two £££ < S£22T jT'S? * ^ 

BLASTP, BLASTN, and FASTA {Mtschu"s! eTaL^990) ? ^ ? {DeVer6UX ' * et al " 

T l6fc m ° leCUleS ^ P' OVided which -«t at least 

alternative ateve^ used Sn a !£ ^ ^ t0 *" add deSCribed as * e 

Watson-Crick base XS ^Z?^ T* " ^ ^ 
means that the base pairL is not ooZT^ !n fl u Esse " haU y complementary as used herein 

certain number or ^ oT^eTZ^at d^w^y p^r^er^ "? T 
pairing bases is nreferablv at l^c* *7n o/ _ r - ; , w ™ngiy paired, ihe percentage of correctly 

considered as homology and the hybridization havtae this extent of k nwtehing bases is 

Shingent. Hybridization conditioj for to kind ^^^^T^ " " 

' Perf ° nned "» ta 5 " 5 " DmhaK *'' •» ■* MO g/mL sheared 



• Moderate stringency wash in 0.2xSSC, 0.1% SDS at 42°C 

• High stringency wash in O.lxSSC, 0.1% SDS at 68°C 



"by a^Tx* " 50% ^ " aP "— T » - P „r ,* tomateh, the Tm is 

krtdtt* any of the further hybridization conditio*, described herein are in princi pl e appUcabie as 
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Iva^STve ' **« — » = »acdna«o„ cannon. a. g . as an 

optimized due to the planned area of use (eg as fPcS »H™ V ^ may ^ be 

sequences of table 2 with scores of mor« «,=„, m r ^, ea m 130168 1 30(1 2 / especially the 

than K * n JfiTiT Wim / COr f S ° f more t" 311 10 ' Preferably more than 20, especially with a score of more 

nudaic add mo.aoias"^ ££r2£"* ^ 10 ° f «» 

first second thirH * 7. . nuaeic aad molecule of the present invention according to the 

£££ £2£? T e> ™ s kind of nudeic add molecule 

serum reactive antigen^ or h^fc SSS^tTJT" ^ ** h 3? eri ™™ « 

molecule is particularly uSTST de^on f § *° * e P resmt inv ^ tion - of nucleic acid 
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stranded regions. In addition, nucleic acid molecule" as used herein refers to trinl^t™^ a • 
comprising RNA or DNA or both RNA and DNA The ^1:7 ! ta P lMtr anded regions 

molecule or from different molecul^^ ^ ™? ? fr ° m * e same 

appreciated that a great variety of mo^cati™ ^ to DNA^dR^^ " * ^ * 

useful purposes known to those of skill in th* ^ tJL7 T d RNA ***** serve many 
embracesTuchchenucallyen^a^ 

well as the chemical forms of DNA ^IZT^rl T\ f ° f nUdeiC acid molecule ' as 

complex cells, infer alia. Z ImnucS a^ m ^" T and CeUs ' tadudta « sim P le «"d 
referred to asoUgonudeohde"^ 

used interchangeably herein. nucleic acid or nucleic acid molecule" are often 

fragment mu s, ^ J SL^^ST^ ^"l* 1 * 1 * To be utuque, a 

readily detained by comSnHov JeSTf ftom . < " , f ""cleic add sequences, most 

compute dat^aaes JcTaaSanT ^ e "°""" e fagmen ' '° ** m **°> S *> <" 

affect L polypeptide enc^S w ^de,^ ' T?** subattu «<»» can be made which do not 

by chemical syntheUc M^^T^t^^^fZ ^ 0b,afaed " y OT P* 0 *"* 

sfranded or i^JSKSZS^^r "P 1 ***™"* oouble- 

S fra,d,„Htmaybe,hen„n^dA s ^^^ -» " - « 

s^C^C'rsr^tfhr aw *— — • - 

fragments thereof Ling a deducWdTt^ZSTw h J penmm,me -™» «*cdve antigens and 
A variant of the nucWc!dd moS ^T^TT ""■""""^ *** ta the Lis «"«- 
aUeUc variant or um£* a^^tE^ T** V * ,tant "* 38 * """rally occurring 

variants of the nucScid moSe ^ h jT™ naBlIaU5 '' SuCh «««™% occurring 

nucleic add molectS, Si ~ or^nZ "* n "" a8eneS ' S >e,± ^' fadudta ° apphed to 

°™~evadan^ 
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tite coding re^ons may produce conservative or non-conservative amino acid substitutions, deletions or 
addmons. Preferred are nucleic acid molecules encoding a variant, analog, derivative or l>ZTt or a 

ZTl^Z e OI ° f , a wWch haVe 3 C Vneumont sequence as set Snt tne 

sequence Listing, in which several, a few, 5 to 10 1 tn R 1 to ^ o 1 . . w * . AUl " l uie 

j 1 , j , , *r . ' 1CVV ' J 10 AU / 1 to O/ 1 to o, 2, 1 or no amino acidfs) is substituted 

m^fi!Z , ^ T ** Pr ° Per,teS " ,d aCtivMleS °' *« C polypeptid^ set forth 

m the Sequence LisUng. Abo especially preferred to this regard are conservative subsHfodons. 

Sffsu - " s - * -* ----- - sr=aw: 

As an alternative to epitopes represented by the present derived amino acid sequences or heterodMe 
S SSd mtalddn8 *°" - >F"— W or "retro^v^^* 

Another aspect of the design of impreved epitopes is their formulation or modification with substances 

interfere™ (TPN), especially D-N-gamma, GM-CSB, lE^ESS*^ ' *" ' " - ° 

Hu^Tf "fT" 7 ?** to regalding nude ' C add molecule «"»!» <* *• invention, for instance 
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For example, the coding region of a nucleic acid molecule of the present invention msw h„ ic„i * a u 

u«d kaM .hJL nHkw Z^£JZSE£tZ2~ >a **' human disease ' as 

identified herein to ihol, « Xtl Z^TJ^Z -^".1 n °* *" C I""™"*" ««es 
recogrized that such aequ^S ato^ufiCL^ "? Jf"" M bl °° d - 11 b 

infection the pathogen has attataed tToZZa ^ d,a 8 nos | s °« *• *>ge of infection and type of 

nucieic acida LocLg "C^^-la^^Sr* " ~ " «» 

^a^nStdSl?"^^ 3 ' 8 ' ^ * ' *** C. 

— ^diatfi^ahinga^ ""^ 

natural state is not "isolated " W fh» M P°'ypepuae naturally present m a living organism in its 
enzymatic reactions, for iSS T wWch 1^1^ ' com P°^ or solutions for chemical or 



WO 2004/113374 

PCT7EP2004/006460 

• -21 - 

are provided. In a further DreferreH omhnHin,,^ <1 • ueumo f^ 1U Wo 91 -!20 and fragments thereof 

whi'ch comprise ^Z^Z^sel^Tfro^ ^ —m-reactive antigens, 

represented^ Seq ID No 65,T 6 X^76 7^2 84^7 2? 'hT § ° f ** P ol yP e P« de s ^ ces as 
i , q/ oo, /*-/o, /h-b2, 84-87, 89-90 and fragments thereof are provided. 

idanory) to a p^^« .^f™"'' " "*** ' 5% ' %% ' 97 *> 98% " " % " « »** 

reactiv.anttgenLfa^,,*^ ^ fU " CtIOn " S "* «»» 

conservad amino acid hSTS^iT^ "* subslilutel »«•> a conserve or non- 

acid ceaidua ^ „ ™ a 5> d «-*"» — -* -*-«— amino 
amino acid raaiduas indudi a XZ^. 1^ T C ° r 2) ° ne ta wWch °™ 01 ««" <* *' 
^ eac t ivaantigano,fra™^^d4S^^S P • I' "* *" ** *« matU " "VP**™*™ aerum 

giyco,, o, 4, -iT^jss^ssri&j'sr' ( £ r r^- po,ye,hyie ™ 

reactive antigen or fraement th«w . " 6 fUSed to ^ mature hyperimmune serum 

employed fof punned of 'EZZZtZ? " ° r 3 S6 « Uence which is 

proprotein seL^TT^ ^^T^^^V^ ""^ ° r or a 

Ls P e skilled iS^tST" ^ ^ t0 ^ ^ SC °P e of 

eSly^later^n T-T ? C Such ho ™^ may 

the two published genomes of C. JSSSH^*^^ 

isolated from apanentwimpneumoLmmeUnSs^ f^' ^ were 

of a 5-year-old boy with acute bronchitis in 1994 in Japan^p^vX S^fT i muCOsa 
variation between these two strains isolated in dtfiZT^ u ■ 0ldy 8 re S ions showin S 

Tfce remainder of the sec^en^is t mo"e ^STwS^T ^ ^ ^ - time, 
conservation, ^e third C. X— str^Xt^ sealed S ^SX f! ^ ° f 

case of respiratory tract infection that is epidemiologic^ d^^^^ ^ 
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It is an important aspect that the most valuable protective antigens J*Z£EZ h a" 1 

most, if not all various clinical strains. S expected to be conserved among 

Among the particularly preferred embodiments of the invention in this regard *r» ^ u 

^„ir^c^ 

8 e oasic rescues Lys and Arg and replacements among the aromatic residues Phe and Tyr. 

^'"Id^eTJ^SenTK^^' - *~ ~ 

- form in ^u^LT & t^^TZT^ ^ ^T? ^ ^ 

polyuria of £^.£L£^1^^ fc «~ f ~ - *° 

vanantaandderivadveaof mepolype^des^formmmeSeone^.^ ^ ""' fragmattS ° f 

within f la^^iv^tti of thfch a^TcT™ "f OT P 0 '^^' ° r «4 may be comprised 
invention are tSwSESSZgZZZXZ L^Z « 7*?? ta *" •*«* ° f *• 
present invendon, U. fragment that rx^X^^SlCSr, P< "^ Me " *■ 

and beta-sheet forming regions turn and turn • ^P ha - h « lK forming regions, beta-sheet 

regions, hydrophobic rJ^'^l^^ OT "- formta S regions, hydrophilic 

^ca-fon^ragSr^ittLdZ^" "8.ons, bata-amphipathic regions, flexible regions, 
of fhe present t££ 1 iT'^ 

acuvtdes of me hyperimmune serum reactive and^t^^^^t^ 
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with a similar acdvity or an improved iSTwi*TS! Including those 

e—^ 

showmg one or (mr .onger <«1m y 

individual vaccinated wi* tteSta tJT^ ? f tanune response In an 

individual sera. 8 lden,,fied ^ """"dual antibody preparations from 

"Predicted dasTn 2^^r75^V^ »od sequences of column "predicted immunogenic aa", 

regions- ^^^^^ ^ ; 

epitopes of Table 2 esDedallv n *r,*i* eB ""oogenic region of Table 1; the serum reactive peptide 

180, 187-194, SSSe^Se £££ ^rKr^ 18 - 29 ' 60 " 78 ' 89 ' 95 ' 10 °- 105 ' 124-143; 166- 

551-570, 606-614 633-647 f? ' 632 " 648 ' ^ 19 °- 207 ' 323 - 331 ' 37 °- 390 ' 

length ^^S^S 

444, 459, 503, 512, 532, 540, 547, 601, 625, 632, 634 637 99 » 52 ^25 38 w ' 1 « f*' 414 ' ^ 434 ' 

457, 481, 506, 510, 524, 536, 539, 554 578 596 638 S«lS 5. 1? ' 278 ' 285 ' 412 ' m U1 ' 451 ' 

No 63; 47-64, 137-155, 157-167 182-198 212 T^So ™ I'Z ' ' % 185 ' 2 ' 24 311(1 120 of Se «l ID 
72, 183-196, 249-261, iSi ^S^^S^T' ^12 J c^' 345 ' 350 ' 355 ' 368 ' 373 " 379 ^ 

figments in f^oT^^^'^'l^T' "* ^ ° f Se * ™ No 6 * ^ 

^'-26 2 2^ 

63, 70:78, ^ifA^ 

amino acid length starting from the position of: 31 S 39 56 63 7 f lif 10^ f?*?* 8 ™ 1 * 8 in 9 
146, 156, 158, 215, 88 and 214 of Seq TO No 66 31-36 46 54 « H 35 ' 38 ' 55 ' 97 ' 98 ' 

208, 210-216, 225-231 243-257 289 296 in ' 6 " 102 ' 168_175 ' 179 " 186 ' 188 " 194 ' 2 <>0- 

684, 688-694 700-705 JS Ss 2*2 1 279 SftS S*"* 518 - 525 ' ™* 7% 665 " 

I°'=o^~S 
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No ^f^t' 9^no ^^t!lT m '^ »™ ^ « - - 
107, 129, 150, 171, 178, 189, 191, 219 ^255 ^27^£ ^ w?^" °* 17 ' 24 ' U 45 ' 53 ' 56 ' 63 69 ' 
44, 119, 133, 276, 284, 30* W5 52J £' IS' SSSJ? ^ *>' 2 °' 29 ' * 

112-120, 142-147, 154-159, 166-177, 180-W7 204^4^7 nTtn L J ^ *° N ° 68; 34r42 ' 52 ^ 71 " 87 ' 
456-463, 479-490, 494-504 506-512 518-524 S SIX' St? ? ^ 312 ' 324 ' 338 ^ 43 ' 372-412, 
749-766, 95-103, 114-123, 180-195, 205-22o' 2« ^48 37n~fnn' 703 " 712 ' 714 " 740 ' 

and 630-717 of Seq ID No 69; and f L^° a L f? '"S 588 - 596 ' 7 ° 7 - 715 ' 75 °- 765 ' ^0-253 
206, 209, 213, 216,1,5, 286, 300, xCS^^S^^S^ *"* P ° 8iti0n ° fc 179 ' 

752, 755, 197, 330, 559, 592 600, Tli l£ £ m £ J? 19l' 315 5 £ ^ 720 ' 721 ' 729 ' 749 ' 
and 748 of Seq ID No 69; 4^4, 50-55, 59-67 73-83 ^' 4 ° 2 ' 458 ' 463 ' 587 720 ' 7 62 

310, 349-354, 375-397, 404-416, 434-441 «SS ^SS' iSSS'iS""* 23 °" 236 ' 267 " 273 ' 293 " 300 ' 303 - 
610, 614-621, 642-656, 665-678 706-716 S-tS SIS' SIS' ™ ^ 544 " 568 ' 571 " 579 ' 593 - 599 ' 6 °4" 
900, 906-933, 6-23, 28-36, 64-75, 134-150, ? 8 2-192 22^6 306 25 tf 844 ' 85 °" 861 ' 864 " 882 ' 889 " 

535, 553-569, 587-595, 641-657, 668-676 683-694: ££££ 800^19 2£2 ^ 421 " 435 ' 527 " 
603-669 of Seq ID No 70; and fragmente in 9 amino If A . 1 ^ 865 ' 861 " 886 ' 894 " 915 ' 929 " 938 

80, 133, 134, 138, 182, 194, 271, 27^298^ £ 2 4^7 ^^l^ ^ ^ P ° 8iti0n <* 7 8 ' 15 ' 73 ' 
782, 801, 829, 866, 126, 259 792 15 TO^^J^^fJ 90, 52? ' ^ 568 ' 616 ' 647, 667, 741, 
768, 810, 840, 852, 877, 900, S^^S^^^* f' 7 f' 558 ' 56 °' 605 ' 607 654 ' ^70, 672 
160, 171-182, 195-200, 227-234, 255-27^9^31^ S?S ^1 « W ^ 9 °- 101 ' 144 " 
496, 503-508, 510-527, 538-546 552-562 608-6^4 6! 7-^' ^tT A ' T'^' m ' 398 ' 413 " 421 ' ^ 65 ' * 87 " 
834, 848-861, 864-871, 891-902 SIS £?S 705 - 73 °' 734 " 748 ' 769 " 807 ' 82 *" 

412-425, 451-465, 489-498, 51^521, 570-580 619-^7 Ztw 233 " 251 ' 277 " 287 ' 291 " 314 ' 361 ' 39 a 

817-834, 868-883, 888-903 and 529^ oflf ^^"S J^ 721 ' ""P" 733 ' ? ^ 76 ^81, 790-805, 
from the position of: 8, 23, 53, 57, 128 169 178 239 i^on of?? " 9 add ta * h 8tartin S 

450, 470, 485, 488, 513, 514, 520 61* £ 9 , 7n ^ m ^ ^ T' *»' 365 ' 398 ' 436, 443° 

370, 454, 489, 492, 521, 557, 624, 632 745 778 7*7 'Z \T» 'JS ' 316 ' ^ U8 ' 135 ' 196 ' ^ 2g 4, 290, 
63-70, 72-79, 96-133, 46-158, l^^Z^^^^ 6 383 of Se « 10 No 71; 10-18, 30-52 
312, 320-338, 359-378, 385-393, 395^10 4 £S 490 510 5^7 237 - 257 ' 263 - 2?3 ' 285 - 291 ' 29 ^ 

620, 632-641, 652-661, 672-679, 704-711, 71 w™'^™'^™' 592 ' 598 ' 615 " 

73-89, 103-130, 146-154, 184-205, aa^S^ ^2TO S ^^ J ^ M7 ^ 
410-418, 503-514, 524-530, 548-556 565 StVZ^okmIa U ' 331_341 ' 358 " 369 ' 372 - 38 3, 388-397, 
770-781, 816-828 and 14-101 " fcq^^^Sl^f* ^" 686 ' 734 * 742 ' 745 - 754 ' 757 - 768 
position of: 27, 32, 36, 65, 109, 11 ^120 ^,12^249 S iSt^lSTJ^ ^ ^ ** 

465, 472, 505, 518, 522, 565, 576, 585 638 645 fi» «w S I ? ' ^ 353 ' 360 ' 367 ' 410 ' 418 ' 436, 
647, 766, 780, 14, 39, 48, 65 T^m^'S'S'S'SS'^Z' ™> ^ ^ ^ 51 °' 560 569 
371, 372, 373, 374, 417, 443, 454, 47^, 514 5 567 629 11 « S ? ' ^ ^ 308 ' 317 ' 322 ' 327 ' 352 
790, 802, 815, 819, 26, 102, 381 and 704 of sfq m ^TifS S ^ ^ ^ 769 ' 787 ' 
131-147, 161-172, 174-186, 195-210, 212-247 269 286 2*£m , ' 71 " 93 ' 96_104 ' 1 ^ 1V7 > 12 °- 128 ' 

35-66, 70-85, 107-118, 124-132, 165-179, SSJIS SlSlSfS on"" 332 ' 348 - 354 ' 356 " 363 ' 384 " 39 1' 
139-151 of Seq ID No 73; and fragments in IS f if' 292 - 3 °°' 348 " 368 ' 369 " 38 1- 38 5^94 and 
53, 109, 127, 134, 153, 165 271, 286^0 l^ T^tl T5* 5" ** °* 5 °' 

and 123 of Seq ID No 73; 12-20, 37-48, 51-58 ^S^S^f?* 1 * 153 ' 1?8 ' 276 ' 284 ' ^ 79 ' 99 
301, 311-345, 351-361, 31-39, 40-55, 62-74 S-3^l2ti SSi ^ 171 " 216 ' 222 " 254 ' 264 " 273 ' 291 " 
of Seq ID No 74; and fragments in f ^St^SJ'^ 3 ^ 369 °» d 

143, 156, 178, 186, 190, 236^42, 244, 29^7 S^ ^ ^iT *" ° fc 46 ' 95 ' Uft 

190, 193, 223, 224, 244, 250, 295, 340, ^ 8 S's9 of S "' "S?^ * 68 ' 82 ' 102 ' ^ 177 185 
125-131, 162-174, 179-187, 189-201, 223-230 ^« ^ 3 °" 36 ' 5 °' 56 ' 96 - 102 ' 110 - 116 ' 
417-423, 43^447, 456^80, 499-524 , 526^ ^S^S^?" 87 '" 3 *^ 388 ^ 00 ' 408 - 4 ^ 
61-138 of Seq ID No 75; and fragments in 52^12 J ^ ' 5 " 323 ' 436 - 452 ' 464 - 483 ' 502 - 524 "d 
225, 267, 309, 316, 320, 337, 436 4^467, 473 4^4 128 l^f^! ^ 126 ' 174 ' 

23 5,236,337,381,395,413,419,454,W5^ 
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It Sit SS? 22? S& 2t£ S 3 * ^ 

742, 746-756 763-772 801- Z, t££ ^ f£m SSf 677 " 688 ' 707 " 714 ' 716 ' 728 ' 73 °" 

1005, 1007-1026, 1053-1060, m^lt^^^S^^S'Z^ 953 " 961 ' " 9 " 

220, 22M» 236-244 2S0-265 S? M ' ""^ 157 - 170 ' 173 - 179 ' 188 - 195 < 200 -2<*. 208- 

210-22,, 2441254, ^-^j^^™*"*** f*?< »«<* »<* 69-95, 
from the position of 32 37 43 47 «w *7 el t« Z'^ ^S^ 11 * 8 m 9 amino acid length starting 

of Seq ID No 78; and fragments in 9 Z r.„ a ^ , f 746 ' 757 " 777 ' 788 " 798 ' 81 °- 818 and 90-100 

193, 197, 200, 239 248 249^0 ^7 3lH^ Z fZSttS* *** P ° 8iti ° n ° fc 51 ' 82 ' 139 ' 
772, 788, 39,'41, 569, 695 7^ 51 0 sJ'no' 1« SPSS 2??- ™' ™' ™> ™' ™' ™> 
596, 673, 691, 722, 757, 772, 790 W»]S'w»? ^\ 3 ° 1 ' 395 ' 404 ' 518 ' 527 ' 555 ' 568 ' 593 ' 
81, 86-103, 110-122, 141-155 162-169 m S 1* S i£ 701 ° f ^ ID N ° 78;13 " 19 ' 22 " 28 ' 61 ' 67 ' 7 4- 
307-313, 331-336, 225 " 238 ' 246 " 263 ' 273 " 279 ' 

541-547, 569-582! 589-Sl S5 ^ 47 £J£ S £f£ f ^ 496 ' 5 ° 9 ' 515 - 523 ' 
832-840, 847-853, 857-873, 886-892 89 U« i SSl qSS f'of of' 768 " 779 ' 7 "' 813 ' 821 - 828 ' 

1049, 1054-1061, 1063-1069, 1073-1081 lotTS J^.?" 89 ' 1006 - 1032 ' 1034 " 

1193-1213, 1216-1251, mim^m^^'^St^ 1U3 - U53 ' 1178 - 1185 ' 
141, 150-159, 213-220 222-242 l^^St^^^ I ^ 13&3 - 139 °' 25 ' 43 ' 81 " 92 ' U1 " 
500, 515-528, 542-553 569-585' S ^2' ^12' ^l? 7 f 1 ' 397 ' *W 441-464, 485- 

ammo acid length starting from the position of: 107 110 112 133 15 S w £ ™l &agment8 m 9 

291, 305, 323, 360, 380, 407, 422, 428, 440 491 507 512 s£ 5£ S S So ' ' 244 ' ^ 271 ' 289 ' 
797, 801, 826, 858, 859, 903 910 913 925 932 959 9^£ oo^ff' ^ 665 ' 668 ' 748 ' 768 ' 784 ' 
1193, 1201, 1218, 1226, 1237 l^lUn^\^'^o ^^ m ^ 1068 ' 1072 ' U38 > 1141 ' 1142 ' 
1303, 1362, 24, 102, 151, SI SJKw ^TssftflTl^ ** 1106 ' 
496, 590, 591, 595, 615, 623, 629 638 664 669 672 ™ ™ 77^™ o ^ 382 ' ^ 397 ^ ^ 453 ' 480, 
1096, 1119, 1127, 1128, 1145, 1163 1202 12^123^' S ^l^™ °' 91? ' 939 ' 966 ' 977 1057 ' 1084 ' 

and 1245 of Seq ID No 79- 16 23 25 47 4 Q 2' S£ ™ «, ' 126 °' 1279 ' 1335 ' 145 ' 355 ' 961 ' 1053, 1103 
188, 190-200, 29^ 333 337 2^^', 11M2 '' 133 - 145 ' 148 " 162 ' 169 ' 176 ' 179 " 

490, 492-503, 505-530^, 533^62, 12 TiS S ^^T^^' 464 " 
363-385, 389-397, 446^63, 479^88 513-S 5 S ^ 552 ^a LIT^'^ 2 ^' 263 " 284 ' 3( >2-322, 

amino acid length starting ^fSJ ^225 3^ 58 ^4 VS Z^^T* ^ 9 

218, 236, 309, 312, 316, 365 372 384 388 wm/ZcaS' I A ' ' 2 °' 123 ' 133 ' 162 ' 169 ' 189 ' 215 > 
554, 333, 467 13, 19, W 'l^g^ L ^n ^' ^ ^' 5 ° 8 ' 513 ' 515 ' 523 < 53 °- 536, 543 
and 229 of Seq ID Nc f 5^76 85 92 iS S' ^ ^ ^ 398 ' ^ ^ * 188 

-^381^402^^1^^^^^^^ 
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287, 317, 329, 362, 387, ^J* 2 * 27 °' 273 < 277 ' 28 °< 284 8 

279, 343, 384, 412 and 365 of Seq ID No «S« M^i12S« ' 4 °' ^ ^ 1U ' 146 ' 166 ' 234 ' 
79, 83-105, 121-129, 144-199, 206*236^ S£2'£2 65 ~ 
starting from the position of: 30, 37, 66, 77 81 M 112 1M ill m 9 add len 8 th 

178, 196, 213, 215, 220, 13, 21, 39, 44 aB^SiM,^^ 146 ' 149 ' 15 °' 153 ' 167 ' 169 ' 170 ' 
ID No 82; 4-46, 51-66 77-88 10^0 111 126 u, S, t S "* 154 ' 1?7 ' 19 °' 2 ° 7 ' 22 »* 216 of Seq 
278, 283-316, 319-325, W£^££^£2 2S£ 22 251 " 261 ' ^ 

496, 514-521, 549-557, 571-578 601-611 618 «w 2™' ' 441 ~ 450 ' 457_464 ' 49 °" 

776, 778-784, 792-80^ 822*836 862 L ^SSi ^o^ 70 ' 672 " 689 ' 6% - 704 ' 726 " 740 ' 765- 
1007-1016, 1*6-^^^^ J"?* ^ 996-1004, 

1206, 1214-1231, 1243-1263, 1278-1284 1295 1303 r£ J™ ^JS? 1 "* 1156 " 1177 ' "81-1195, 1197- 
1455-1463, 1465-1489 m^twm^l-^^ 1337-1346, 1355-1374, 1376-1383, 1406-1423, 

310-324, ^S S S SSS^S 1 ^ "* 109 - 124 ' 2 ° 8 - 220 ' 261 " 280 ' 286 " 296 

751-760, n^XXSESSEtSES; S^fJSStS 711 - 719 - 729 - 739 - 

1188-1198, 1203-1211, 1227-1235 1249 15^ v^'JT^' 1007 - 1026 ' 1065-1073, 1106-1122, 1136-1149, 

1113, 1187, U88, J55 H14 LTiS'S ^i^S ^ 946 ' 967 ' 10 ° 7 ' 1018 ' 10 <* 
Seq ID No 83;15-25, 41-102 111-117 12 l£ 14 li Jo J'o^ ^ ^ 1421 ' 1457 ' 1538 ' 1580 ^89, of 
144-160, 162-173, 194-217 ana l 18 ^^^1££^J?** ^ ^ 46 " 59 ' 57 " 98 ' ^ 
from the position of: 12, 16 37 46 61 8 f 12 m?2 ^ ^f^* ™ 9 ^ add "«S* 8ta *"8 
121, 127, 156, 169, 196, 9 l 3 'and U4 of'leq W No U 39 ' 2 ' 23 ' 53 ' 68 ' 107 
222, 227-234, 243-256, 267-273 286-298 314 322 2£f 'o ^ 154 " 163 ' 17(M80 ' 182 " 199 ' 216 " 

495, 506-532, 540-548 554-592 S' 6O9IS' 2J2 S?* ^ 475 ' 
144, 179-201, 244-254 289-302 33^38 364^82 S2£ ^ 61 ' 75 ' 93 " 104 ' ^ 

115-128 of Seq ID No 85 and fra^eL t^l ■ \ f^' 476 " 525 ' 582 ' 599 ' 602 - 619 62 *-632 and 
35, 46, 76, 77 q 83, ISl^S W MT^Ti 3^^^ * Ml *■ P° 8itio » °* 9 ' ">< 13, 
569, 576, 602,-5, 20, A^^^^^^M ^ 375 ' 415 ' 4 ^ 508, 556, 565 
219, 323, 399, 424 and 458, of Seq ID No* SfJiJ^^ 67 ' ^ ^ 523 ' 544 ' 6H ' 214 ' 

196-213, 220-240, 254-263 266-289 300 31 3 «i 7 ' 124 ' 128 - 138 ' 143 - 150 ' 168 - 180 ' 183-189, 
153, 156-164, W?^^ TS 50 ; 65 ' ^ ^ 14 ^ 

fragments in 9 amino acid Ien^8tartm e tr^h!« ^S' ^ ° £ Seq ID No 86 ' 

268, 281, 337, 342, 366, 391, 39 T^ £5f ^ ? 33 ' 49 ' 88 ' 96 ' 129 < 169 ' 170 ' l 9 ^ 257, 

304 and 384 of Seq ID No 5'l2 23 4^50 L 0 91 97 1^ no V£ ^ ^ 266 ' 28 °' ^ ^ 350 ' 367 ' 
226, 230-238, 252-265, 315-321 w£t!S^t^Zi 125 ' 131_137 ' 141 " 151 ' 172 - 183 ' 201 " 

368 and 1-88 of Seq ID No 87 and S™^I i 3 o ^' ^ 41 °- 416 ' 422 - 431 ' 133 " 159 ' 208 -222' 354- 
134, 140, 143, 203, 204, 2l£ A^^^Z ^^^ h ° m *■ P° 8i «°« °fc 47, 

278, 301, 313, ™S ^ ^ ^ ^ 245 ' 

173, 184-190, 195-203, 206-213 216-228 2^24^5 o^fS ' 69 " 75 ' 79_87 ' 90 " 122 ' 126 "134, 139- 
361, 364-388, 399-437 439^ Sl-S' 2^3 So MO L' 4 " 282 ' 291 ' 312 ' 318 - 325 ' "8- 

655, 658-671, 3-12, 23^8, 27- 3 iS5^M07l2'3t3; ^i?^^' 561 ' 574 ' 579 ' 589 ' 593 " 599 ' 616 " 
410-423, 455-473, 488-496, ^ 323 " 337 ' 

88; and fragments in 9 amino add length SSfaSS ' ^ ^ 553 " 570 o£ Se « ID N ° 

160, 194, 205, 219, 236, 245, 283, 289, K^T^S^JTZ?* ^ ^ ^ 129 ' 136 ' 146 ' 156 ' 
358, 540, 656, 3, 8, 13, 32, 82, 105, 111, U7 W 67I73 2o ^ J^ 5&5 ' ^ 620 ' 627 ' ^ ^ 52 ' 88 ' 
563,568,581, 585, 627,628,55,^638^^ 
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163, 170-199,205-210,215-220,230-247,249-278 280-llR 311 <oa « 

430, 434-446, 459-505, 511-518 527-535 537-5* 7 sSS SIS' Sf^' 365 - 371 ' 376 " 401 ' 417 " 

150, 171-182, 186-198, 207-221 228-2^ 258-^' »"5 314 33H M7 ' 2 °- 3 °' 100 " 119 ' 139 " 

446, 462-473, 479-488, 496.507 5lls£^MW^ sSS^ f ^ 355 " 376 ' 383 " 391 ' 417 ' 432 ' 437- 
89; and fragments in 9 anXo aaSgSt^T^m ^' « ^ ^ BBd ^ ° f ^ ID No 
208, 226, 233, 276, 278, 285, 286, 298 S^fs^^S 3«? 3 S * «' 66 ' 12 °' 121 ' 144 ' 17 °' ^ 
551, 53, 89, 110, 159, 186, 232, 290, SuSu^^^^lf 7 ' 4H 501 ' 578 ' 133 278 ' 294 < 
227, 255, 261, 291, 419 and 569 ct B%£^?^^J% 5£ £ ^ ^ 5&5 ' * 137 ' 152 ' 189 ' 
225, 235-244, 259-279, 289-299, 308-317, 321 332 3^-Z t^!f'^S' 1U ~ 153 ' 165 ~ 192 > 197 " 

456, 462-468, 470-479, 490-501 503-5lillS'J^^^^^' «M4B, 450- 

261-275, 281-292, 353-361, 390^01 451-470 486 49 f^S? ^f' 148 ' 162 ' 186 " 194 ' 213 " 221 ' »«4 
in 9 amino acid length smarting £> m fte po^f £ 22 S ™ N ° 9 ° ; » d 

208, 209, 212, 256, 280, 287, 316 451 ^S^fS^t^ 106 ' 107 ' 114 ' 147 ' 170 ' 177 > 
320, 323, 383, 417, 464, 487, 49 ,«2 505 44 « l2' 'i^' 177 ' 188 ' ^ 262 ' 291 ' 

16-30 and 2-16 of Seq ID No 91- and SiS ■ i ' 7 md 4 " ° f Seq 10 No 3-14, 
andlS of Seq ID No 91 8-18 2 30^ mT? c "IT™ kn8ft Startin S *■ P»rita on 1 
No 93; and Lgmen* in 9 lenl 8 SL^ 0 * I* 27 ' «* *"» - d 1 ' 29 - Seq ID 

57, 62-92, 46-66 and 27-35 of Seq ID NoU a^ta^mte ^ P ° 81bon °* 22 and 1 of Seq ID No 93; 36- 
position of: 84 of Seq ID No 94 4-18 1 16 an^ s " ? * mm ° add 1en # b - 8tartin S the 

length starting from fee posmon «M 9 a^l <f m^ 1 N ° 95 '' fragment8 fa 9 amino add 
of Seq ID No 96; and fe^e^m 9 'amSo ? ^ U ^ 27 " 37 °* d ™* 

Seq ID No 96; 4-17, 27-40^ 9^5 50 £ aX £1? ^ °* 16 ' 37 - d 20 <* 

acid length starting from the position^ 10 fl T 4 and 58 f ^ rn^° ^ "* ****** * 9 amino 

3- 14 and 7-20 of Seq ID No 99- and Ift^LT • o ^ Seq ID N ° 97; ^ M0 of Se q No 98; 
and 1 of Seq ID No 99; 7-U 2«9 22 T^^l TT° ^ ^ ta * e PO^on of: 2 
lengj startig from ^ p2£^^ 4 ^ ^ ^3^30 9 ^ ^ 
and fragments in 9 amino add lensth starting fa,! ^ - ! ' ° ^ 3-18 of Se « ID No 101 ; 
Seq ID No 102; and fragments ^^^olSlltX JoT^ ^ 2 ' ° f ^ ID N ° ^ ^ of 

4- 27, 31-59, 75-86, 93-103, 105-110, 15-44 5l"l ^a^^c P ° 8lti0n ^ 1 ° f S ** ID No 102 ' 
amino acid length starting from ^^^J^^^^J^ "* fra8mentS ta 9 
35, 37, 43, 49, 60, 65, 77, 85, 86, 21 id 103 of Seq ID No 103 4-5 atdl' u f S ^ ^ ^ ™' 
fragments in 9 amino acid length starting from the f-, 3 2 " 14 ° f Seq ID No 104 ' 
39-52, 4-13, 16-29, 40-50 and ^ot^mZwlZ^ " ° f ^ 10 N ° 104; 4 ' 15 ' 17 ' 23 ' 
the position of: 3, 38, 14 and 41 of Seq W ^ m 9 ^ add ^ 8tartin S fr <>» 
48-59, 64-80, 108-118 and 60-70 o Seq £ No l^^t ' N ° 106 '' M9 ' ^ 67 ' 86 ' ^ 15-25, 

position of: 7, 110, 16, 34 anl lfl3 m N T 107^1 1 ' T^fV^ ^ ^ 

fragments in 9 amino acid length startme th» 1 -I' i _46 ' ^ 30-47 ° f Se< l ID No 108 ; ^d 
43, 8-16 and 23-42 of Seq ID iJf 109^L^^' P o " °* ™' 1 md 23 ° f S °« ID No 108 '- 2 ^ 34- 
34, 19, 28 and 39 of Seqm No ^ 39 50 61 T^ ifV^ ^ *° *° si «™ of = 

No 110; and fragments^ 9 amino addln^^i ^m t ' i ' "* ^ ° f Seq 10 

91 of Seq ID No 110; 4-25, 31-39, 59-97 Z^T^T^T^ * 7% 83 ' 7 S ' 71 ' 79 ^ d 
ID No 111; and fragments in 9 ammo acid £££ ^ tl ' ^J 57 ' 66 " 95 ' 97 ' 128 ' 131 " 139 ' ^ of Seq 
3, 39, 74, 110 and U9 of S "q m No m- ^1^°?" °* 8 ' 24 ' ^ 67 72 ' 103 ' 112 
fragments in 9 amino add len^s^^ ^ 2743 of Se< l 10 No and 

18, 20-26, 31-37, 3-17, 33-43 "dl^^^Iet ^ 

from the position on 3, 7, 10 and 9 of Seq ID ^o^^TtT^^T *" ^ 8tartin 8 
Seq ID No 114; and fragments in 9 amino ad^eng^ 8t SnT ' « ^ ^ ^ 67 ' M of 
No 114; 4-13, 28-42, 3-14, 28-39 and 1-20 of Sen lDlSSi?^t P ° Sltl0n 0fc 8 ^ 64 of Se< l ro 

fromtheposi„onof:31,7and5ofSeqro N ^ 

9 ofSeqIDNoll8;a,d^gmentsin9'a^^ 
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tlm s« 12 ESrtSsrsr < rr-ir 1 iength 8tarting ^ *■ °* ^ ^ 21 4 of 

, ™ 7~ ' 237 ~ ^ 508 " 530 of Se 1 110 No 61; 227 - 239 of Seq ID No 62 141 - 160 168 i«7 i« 
173 of Seq ID No 63; 101 - 124, 161 - 187, 59 - 85, 80 - 106 of Seq ID No 64 9 7 1 112 J2« m~ «l £ it 
- 165 of Seq ID No 67; 10 - 21 of Seq ID No 68; 667 - 688, 677 - 696 161-187 183 209 2oT ^oT 

349 336 - 351^ L rn w 77 on N ° 75 '' 325 " 35 °' 345 ~ 37 °' 365 " 389 of S *1 » No 76; 324 - 

No'S u 107 fo^ T23 117 ^ ? * N ° 78 '' 274 " 290 ° £ 10 N ° 4 °1 " 0^ Seq ID 

Assuming that a d,stinct domain of a protein is sufficient to form the 3D structure MeSTfTt 

nafcve protem, the analysis of the respective recombinant or synmencally^odTcec^ To^ml pol^eo Joe 

WISEST" rT7° Uld *» id -«fi-«on^of conforrnationS ^ 

mdmdual domains of multx-domain proteins. For those antigens where a domain possesses lin^r^weu 

as conformational epitopes, competition experiments with peptides correspond.™ fn 2 r 

may be used to confirm the presence of conformational elopes C °" es P ondm S to ^e hnear epitopes 

af olltZ^ d **♦ ^ T: ntiM i alS ° relat6S t0 ' am ° ng 0thers < nucleic acid ™*«*» encoding the 

t™!,^' 5 ' f eXprC ? 1 ° n ve<:tors ^ * «•«» to egress a hyperimmune serum reactive antigen or 
fragment thereof according to the present invention. Generally, any vector suitST^ ™£T- 

est ° r t 658 ""^ adds 10 a f*"**" fa • & ^ r^rsts 

regard. In accordance with this aspect o£ the Invention the vector may be for examoll fo^Td ™ . 
plaamtds drsdoaed herem are either commercially available, publicly available, or «^TS^Sd 
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reactive antigens or fragments t^ft J J™I £££ ^ ^ ~ Uni 
be used in a conventional manner to „ m Z* mventa on. Nuclei acid constructs in host cells can 
Alternatively, the nyperimm^ serum" retcL F* ? ^ * y ** recombi ™ * ^ence. 

s^theuc^yVoduSdTXe^L ne^df *T ^f^* ° f *" can be 

mammaUan cells, yeast, bLSTTStaSf! S f*? sizers - Mature proteins can be expressed in 
translation system ^^t^Z^^T^ u ° f a PP ro P riate Promoters. Cell-free 

construct of L preset mvention P 7 ^ ^ ^ derived from *e DNA 

£££ r-I^SSS^^ -f* - — s and express nucleic acid 

such as streptococci, staphyloma f c H^Il P J ? ap , pr °P riate hosts bacterial cells, 

yeast cells and iW^^cJStT "5, ^f™* CeUs; ^ ceUs ' su <* - 
such as CHO, CM? Hela, <S ^JeSSSSJ ^P™ 3 82 md Spodoptera Sf9 cells; animal cells 
, neia, v_iz/, c> id, UHK, 293 and Bowes melanoma cells; and plant cells. 

^^TCS^o?=Jr Pr0dUdn l a C *• "VP"*"™- S «un, reactive 

antigen or ^g^^T^ZZt^^ *T T ^ °* ' "N***™* <«™ derive 

nypennununes^efc^ C *"'. WMch « C 

suitable host cell with the v^ZZd^t * ereof , 0 ? m I >nsm « transforming or transfecdng a 

XS^gS^Z^at^wT ^ "* M * *— PK>teta - ™ d "V inciude no, 
additional ^n^dTl^^^^^T^ m * for iMto «* * "•*<■, « 

poivpepHde to itoproT^^^Z^ ^ ^ ~" * ** 

subsequent handlina and storaL AlJ . • ™! ' durms purification or during 

PU^uon-Su^oTm^^novSnZrC 3 : J",* 6 P^^e to facilitate 

pepttde moieties to polypepttdes to^Si^ P«parahon of toe polypeptide. Tlre addition of 

purmeenor, ^ttZSZZZZZZZZZZ T 

1995) m ffohLson, K« ^ ■""W-*- *■ *» ««npte (Bennett, D. et al, 

predpitetkm, add eZctior, f^Son „ ™" mdudta « amm °"ium aultoto or emanol 

* 5srr^ r r accordins to *• — - 

transfection or LoA^T^^ fT ^ edm0, f8 ical m «™ The latter comprise the 

present invention and the cXvation thfi w ? J containin S a nucleic acid according to the 

are known to the J^S^S^^L^^ " TT ^ ^ ^ ^ C ° nditi °^ which 
order to purify or isolated^ oolvoPnHH^ Production method may also comprise a purification step in 
vector accord^g manufactured. In a preferred embodiment the vector is a 
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polypeptides derived ^ol^^Z^^^^T *- « 

of a disease, most preferably for the diaeZT, rf^! , *T° S1S ' more Preferable for the diagnosis 
of the family of Gram-negativf ^X^tT^^^^^^ 0 ^ 1 ^^ 
selected fror^ the group ^ZpZ^^TZl T ^ ^organisms are 

especially me „*cr^^ 

invention in ceUs and tissues taSSlSZ. T ? ^ fn « me ^ * eMaf o£ ** P«*»* 
a diagnostic assay in acToTdanS ^ f "^^ d abnorm ^ le vel, Inus, for instance, 

compared to normal control «1TL^ TmTv £ IdTTfJT"^^ 011 ° f *" ^ 
example, and to identify the infect ^r,^? t ? deteCt presence o£ 30 Section, for 
a polypeptide, in a s^X^^^Z^V^^i^^ of 
methods include radioimmunoassay^ co^ZZ^Zys Z^bH" *? ^ *? 
assays. Among these, ELISAs frequently are preferred ^IiSa l!! ^, 311317818 EUSA 
antibody specific to the polvoeotidp ™f , , ay mball y comprises preparing an 

generally £ spared wnT^ds^ * ^ 3 -porter'an^ody 

detectable reagent such as radioactive, HuoTe™ 2* reP ° rter ""^ iS attached to a 
enzyme. v ^^nzymauc reagent, such as horseradish peroxidase 

hyperimmune serum reXe a^tigen^ SS^I T* at least «« * *he 

immobilized on a support.^ suppo^c^vT 3CC ° rdin8 t0 pr6Sent ^ay be 

antigens and fragment m«eo1 ^^S^^V ^ °< serum reactive 

hyperimmune sJL reacti" anti^ £ d feZ^^ ? ^ by 0ne OT SeVeral of *e 

hyperimmune serum reactive anS fr^T £~f u"""^ *° present ^/or 
of such array as well asTanfa^ " geST ^F??"?*' *«*-W«g feature 
position on said support or a surf^«eorra1slS tha */ t . a . distoct OT Predefined region or 
activity at a distinct position o^eln n^, Peptide is immobilized. Because of this any 

numbl of different hy^e^unf serum "aS ""J?" ^ 3 ^ ^ 

support may range from as little £ iTfo^sev^oS IS^ h ^ on a 

and fragments thereof. The densitv of h^Zl! hyperimmune serum reactive antigens 

cm* is in a preferred emb^dlment^S^ ™ 3ntigens Bnd augments thereof per 

peptides/poUtides peTcn^d m^^f&^rh^ ? ° * ^ "° ^ 
antigens and fragments thereof per an*. different hyperimmune serum reactive 

leas, a firs, surface, The ^ P e^Z^S g ~™^T "? "T* ^ " 
are immobilized on said surface Preferred -™v»T . ?T <ril 8 menK *■•« •» disclosed herein, 
also within me present invent mat^^ua^t^ZT *? *" °' » - 

herein. Apart from are hyperimmune serum ma chVe anfeZ £i^ZE ^P***™ d «°>^ 
present invention also the nucleic add molecules a^rdta. £ta8ments seconding to the 
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em from different species or at least the respective sequences are taken from different species 
senl react^T * Td ^nts S S T? ""^ ^ Wh ° le native hyperimmune 

from ^^TTiS^^^ aUam T,' mm reaC " Ve ""S™ and *her 

antigens and fragments thereof of th« ° fragments thereof or punfy the hyperimmune serum reactive 
fcrLaaonand^ 

oTfteT^tventi^v T - "" 1" Semm reactive -d fragments thereof 

"anugeniJuyeq^^ particular aspect of this invention. The term 

and fragment thereof to^^^^SST * SerUm reac «ve antigen 
when raised to the protein or htZZl specifically recognized by certain antibodies which, 

the present taJwSTS^ST^T T ^ thereof a <*° rdin S * 

''immunolo^c^ Path ° gen « Bd mammaIi - The term 

when used fn a suitable foSufeZ ^ • ^ encom P asses a P e P«<*e or its equivalent which 
themteracUX^^^^ 
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The hyperimmune serum reactive antigens and fragments theiW =,.„v, ^ — „ 
hn. monocional ^tKrfy. (or example „ fa ^ p ^ JT ^ ^ mtoa 

Phages, and this tod of library ^coL^^Z^^Z^^T " f*"™? * **" " 

a anticaunes which are, among others, described in German patent application DE 197 42 706. 
^^^r^^^l^l *— Wim any or me 
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selected or ge^ateJS^ STv h. h7' " ° ^ *" pr6Sent that the thus 

^^^^^^^^^^ 

acids interacting with £ «2ET ^ ? ? 1 P<>de ° f ^ molecuI e- But those D-nucleic 
and/or ^dtb^T T ~ T*?*?* I***"* 
nucleic ac^d sequence ^Zl^Zt^^TlZ l^T^ ^l ** 
identical in terms of sequence with the a&xerJSL T L " nucleic aclt H which are 

antipode of the target molecuTe wHl «LST T ° ^ ™ teiaciin S with the optical 

rath« than with optical anti^e f?*™* occurring target molecule 

also possible to tS^TiSStl ' ^ ° *" ** eeneration of aptamers it is 

"-^^S^^T^SS ^ to " d * 111086 nucleic acids 
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Z££ Ssrs-* adds — — -* «* - 

then respective sequences according to the Dresent to^T ^ ? ° f nudei<: add "»°lecules and 

* . e ^ ^ = 

2src sssw: r* c consist of ^ — 

responsible for the specific interaction with Second moi *y is 

coding for the hyperimmune serum reaXe ^e^ ^ fra^t T T *» 
invention Upon interaction between the target nScTcM a^T ! t0 P resent 

typcally by hybridisation and Watson-Crick b^n^ t *" S6COnd moiet y of *e ribozyme, 

on *e two hybridising strands, the cafcTylkX a^molT I C ° m ^ m ^ etches ofoa^ 
catalyses, either mtramolecularly or taJSXS^ ^ ^ wWch means *hat it 

of the ribozyme is a phosphodiesterase activ totta£Z£* 1 * 0386 *» a <*ivity 

^^^^^ 

— of a medicament and as a 
hybridise based on base complemen Jity, ZtoTt* ST ^nucleotides 
activating RNase H. RNase H is activated bv Chnh ^f 1 ™*- Preferably with a mRNA, thereby 
Phosphodiester-coupled DNA, howe^ is r^m^^T* P hos P^othioate-coupIed DnZ 
phosphorothioate-coupled DNA. Th™ IZZ^Sl n 7 nUdeaSeS With me exception of 

RNase H upon hybridisation with rTaTo^L T ^ 7 DNA derivatives do noi inhiW 

DNA RNA hybride complexes ExTp£ tTt^TST « ~ - 

among others, in US-patent US 5,849,4 and vT 989 « 1^ ST" °^° nudeotides « described, 
sequence of the target molecule which in *e pre!ent lf a ^ ^ b " ed ° n *• nudeic 
hyperimmune serum reactive antigens and frTLZ Tu ! nUCleic acid molecules for the 

from the target protein from which^p^^^^^ t0 *" ta «^ 
knowmg the nucleic acid sequence as s£ch, « IXT ^ * ° r ^ 

maybe designed base on the principle of bteC^^^ ' antiSGnSe ^Sonucleotides 

nun^um of 5 bases is required for nJ^^^STS^ * t**" **- H " d a 
there is a central region that forms a substrate fo TZnZ Z . dun,eric ^nucleotides 
comprised of modified nucleotides that SS^JSJSLl ^ ^* ed * ^ridising "arms" 
dumeric oligonucleotides may be modified ^bf 2' f"? ? h y brid ^S arms of the 

used methylphosphonate or phosphorate S*LL ^ 1 1 ° r 2 Alternative approaches 

antisense oligonucleotide InS«Z^of^^" ^ ™ FuJther ^odiments of the 

partialP-n.emoxyoligodeoxyribonudeo^ 

K« KSZ? '^SS~" t - — - '^nucleotides as 
naturally occurring 5'->3Minked nucleotides. aZ^e^T^.?"? 8 oli g°^leotides contain no 
2 -deoxyphosphorothioate, which activate RNase^ and T ^ ^ ° f n «cleotides: 
linkages between the 2'-modified nucleotidi can be ^Z^- nucleotides ' which do not. The 
ethoxyphosphodiester. Activation of KNase H^s -m^ 
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mZ^^LrH P^tlTX nudeotides to eucaryotic and, particularly, 

b^SJT , Protection from degradation is accomplished by making the 5' and 3' terminal 
basesmghlynucleaseres 1S ta*^ md * temunal 

^mo^om B^ITh ^r^ 6 C ° mpriSeS 3 5 ' terminU8 - d a 3 ' t-ninus; and from 
mn^fil u ^ ^.^3-lmked nucleotides independently selected from the group consisting ofT 

w^th^er^^ P-alkyloxyphosphotri?ster P nuSes; and 

wnerem the 5 terminal nucleoside is attached to an RNase H-activating region of between three and ten 
contiguous phosphorothioate-linked deoxyribonucieotides, and where* th 72^^ ^ 

-codta, hyperi™^ serun, rea^anS »d tSS tEST or a"^ "? h " ,CH ° naUy 
*ereof. .or expressing fte hy,*,*™^ se™™ reacdve 2^ ai^JLfttS « a'SatZT 
a variant thereof in ot»o in order to induce an i mm „„„.„ m i ^ tnereof, or a fragment or 

from disease, whether that disease i 5 already e*M^^^S^*^^i^vt saidmdtvidual 
in sud'host, wheZ 2^^,2^2312^^ - —osteal resp^se 

be anaehed to either the Lno J^t^^X^" C °' Pr ° Kln ^ 
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provoke a prophylactic or therapeutic immune «™Z ^i^fT^.f "*° m ep " 0peS able fo 
preparadon of monoclonal anybodies „f p^icXTiue^omT ™ '° r subs «T*™ 

successfully resisting or clearing infection ta^T. , from , the requisite organ of the animal 
freamtenfcofC.^^trte" or therapy 

SffiTT^p^^JS^— — be used aa an antigen ta 

example by bloCdng ^^ ^^^^^^T'T^ ** 
wounds in skin or connective tissue and m„r«c a i , 8 . Exam P Ies of ^sue damage include 

such as the flu) mechanic!? daTeeTf ^ J* ^ <"* reS P irator * 

— «--mucousmemb„^ -vices, or 

^^l^ZX^^^T ati 7 WWCh C ° mpriSeS immuno 8 enlc 
stomach, it is P preferably adnl^eT^Sv ' £Zt "T * ^ * 

subcutaneous, intramuscular mtravenous ^Z? , & f ° r 6Xam P le ' administration that is 

for parenteral aciministrTtion mdudTZe^ X mtKmaSaI " taMd ™*- »>nnulations suitable 
contain anti-oxidants, buffers ^iTiir^r " oluflon - which ™7 

bodily fluid, preferably the b oo^S Ae^H V J ^ ^ formulati °n isotonic with the 

which may indude Jpen^g at^r ^^''"^7 "* ^erile suspensions 

dose or multi-dose contameS fof e^Pl^w § § 1' * ? rmulations presented in unit- 

dried condition reouirin, ^ILZZZlT?. md ™* *" d ™y be stored in a freeze- 

vaccine formuladon m ,y Z Mule all^aC ^ taMdta "7 prior to uae. Ifce 

fomuUaon, S ucha s „U^-water^^„dXrf^ t e ^ a " Cin8 *" b™-^'* of the 
-^-^ofme^r^r^l^^^e^^^- 

for C. p^fca such "SSI! T * B ~ < " Pmvided to * e P«-»' invention 

C. pa™™.™ hyperimmune serum reactive anag^Tta^IjZiS'^ °I rtI<m » U >'' ™* 

antigens against other pathogens In a comhiS^ .T 8 ^ ^ *" eof ™y also be combined with 
PharmaceuHcalcomposidonis^ctL ,.,^ %2^J!E1^,'T P ° M °* 
and/or «^I-^^^ fl .4^^^^S!£^^ * C ~ " 

S nS^'St iZT '° 8 ph ™^ composition uprising a 
idenufled above for Cpa^Su^a™™^^ ^ « ' - 
acid molecules encoding hyperimmune ^ P ^™ „ mmp °^ ° y """P 11860 " 60 ' mOM ™=l* 
past-mamsc Optionally suSTZZ™*™^ "^*« "bgen. or fragments thereof agatast C. 

roacdve anti gH £ or 4^ SS^^SSZ^^j^^ ~ 
anfagens against other pathogens in a combilln 7 with nuclei acid molecules encoding 
Pharmaceutical composition is^vaccm fa ^^0^— ^P 0 ^ 0 - P ^bly, said 
and/or omerpamogensagainstwhichme^^ * C 

Pharmaceutical composition and/or ^7^1^ ^ knOWn * COnnectio « ° f 



WO 2004/113374 



-37- 



PCT/EP2004/006460 



A preferable earner/or exapient for the hyperimmune serum-reactive antigens, fragments thereof or a 

ZtZl ^ f C fl 6CUl f ^ aCC ° rding t0 P resent faven -° n ^ an immunostimulatory 
compound for further stimulating the immune response to the given hyperimmune serum-reactive 
antigen, fragment thereof or a coding nucleic acid molecule thereof. Preferably the immunostimulatory 
compound m the pharmaceutical preparation according to the present invention is selected from the 
group of polycationic substances, especially polycationic peptides, immunostimulatory nucleic acids 
molecules, preferably mununostimulatory deoxynucleotides, alum, Freund's complete adjuvants, 

S^Z£ ,UV3ntS ' neUr ° aCtiVe C ° mPOUndS ' T h ™ *™* ^Jone, or 

vaLt° ^ ^ "Tl 0 * ^ r** 1 * klVenti0n ^ P ha ««^tical composition, especially 
vacane, comprises apart from the hyperimmune serum reactive antigens, fragments thereof and/or 
coding nucleic acid molecules thereof according to the present invention other compounds which are 
biologically or pharmaceutical^ active. Preferably, the vaccine composition comprises at least one 
polycationic peptide. The polycationic compound(s) to be used according to the present invention may be 
any polycationic compound, which shows the characteristic effects according to the WO 97/30721 
Preferred polycationic compounds are selected from basic polypeptides, organic polycations basic 
polyamino acids or mixtures thereof. These polyamino acids should have a chain length of at least 4 
ammo acid residues (WO 97/30721). Especially preferred are substances like polylysine, p^yaVgmiTand 
polypeptides containing more than 20 %, especially more than 50 % of basic amino adds in arange of 
more tfian 8, especially more than 20, amino acid residues or mixtures thereof. Other preferred 
poycations and their pharmaceutical compositions are described in WO 97/30721 fee 

^ " /3 f Preferably P^eptides contain between 20 and 500 amino 
aad residues, especially between 30 and 200 residues. 

mtoa^urcel 0 ^ ™ Y be pr ° duCed or -combinantly or may be derived from 

Catjonic (polypeptides may also be anti-microbial with properties as reviewed in {Ganz, T 1999} These 
(polypeptides may be of prokaryotic or animal or plant origin or may be produced cheinicaUy or 
recombinant (WO 02/13857). Peptides may also belong tothe class of defensins (W0T2S7) 
Sequences of such peptides can be, for example, found in the Antimicrobial Sequences Database under 
the following internet address: uer 

http://www.bbcm.univ.trieste.it/~tossi/pag2.html 

Such host defence peptides or defensives are also a preferred form of the polycationic polymer according 
e^ationT^h mVe j * ""^ 38 m P r ° duct ac ^aSon (or dow^ 

z*TXL£:?x^~ system ' preferably mediated by apcs ~* *■* «* -) * 

« w^l? fTS "f 38 P ol y cationic substances in the present invention are cathelicidin derived 
antimicrobial peptides or derivatives thereof (International patent application WO 02/13857, incorporated 

Poh/cationic compounds derived from natural sources include HIV-REV or HIV-TAT (derived cationic 
peptides, antennapedia peptides, chitosan or other derivatives of chitin) or other peptides derived from 
*ese peptides or proteins by biochemical or recombinant production. Other preferred poTcationk 

2 tT^f ° r related ° r ^ SUbStanCeS fro—thehn. For ex^Z^el^Z 
peptide, which has the amino acid sequence NH2-RLAGLLRKGGEKIGEKLKKIGOKIKNFFQKl^VPQPE 
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?n lat6d M d ? V6d f Substances contain * e whole « parts of the cathelin sequence with at 
^1 teS1 - d , UeS - Derivations ™y * dude *• substitution or modification of the natoa 
«mno acids by ammo acids, which are not among the 20 standard amino acids. Moreover, further 

rrzi ; m z i mtroduced *** such m ° iecuie8 - are ^sss 

l^uv^ r a d h 8en ' ^ CatheUn m ° leCUleS -ave turned out to be also 

uS IT cTh ? ^i" 1 """T With ° Ut ^ additi ° n ° f ad i uvants - 14 * before possible to 

l^^^^ST " effident a ~ ^ ^ f — « without further 

Another preferred polycationk substance to be used according to the present invention is a synthetic 
peptide containing at least 2 KLK-motifs separated by a linker of 3 to 7 hyd^Sc amiTtclds 
(International patent application WO 02/32451, incorporated herein by reference) 

The pharmaceutical composition of the present invention may further comprise immunostimulatorv 
nudexc aad(s). Immunostimulatory nucleic acids are e. g. neural or artificial CpcTn^nLS 
SnMf . 68 ° £ nUd6iC aCldS dCriVed fo ° m ^-vertebrates or in form of short oCmcleotides 

^^TS?SSS^ T*" di - de ° tideS < C P G > - • certain base 5 g 

oescr bed m WO 96/02555). Alternatively, also nucleic acids based on inosine and cvtidine as el 
descnbed m the WO 01/93903, or deoxynucleic acids containing deoxy^nosme a^oTdeo^rid!n e 

* W ° 01/93905 " d PCT/EP 02/05448 ' Operated Sy^X 
preferably be used as immunostimulatory nucleic acids for the present invention PreferSv Z 
mixtures of different immunostimulatory nucleic acids may be used according to the pre.entStion 

ft is also within the present invention that any of the aforementioned polycationic compounds is 

fa addition or alternatively such vaccine composition may comprise apart from the hyperimmune serum 
reactive antigens and fragments thereof, and the coding nucleic acid molecules flJS^X 7Z 
Presen invention a neuroactive compound. Preferably, the neuroactive compound is humaT^ow^ 

an v of * & , . * W ° ° 1/24822 - A1S0 P referabl y- *e neuroactive compound is combteTw^ 
any of the polycationic compounds and/or immunostimulatory nucleic acids as aLe-mentioned. 

I^^fT ^ ** inVenti ° n b relat6d to 3 P h ^aceutical composition. Such pharmaceutical 

SET « "f ^ ' ^ VaCdne deSCrib6d h6rein - a Pharmaceutical comp^tion J a 
P^rmaceutical compos tion which comprises any of the following compounds or combination^mereof 

and T a * Z « T f 68 aCC ° rdinS 40 ^ PreS6nt hyperimmune serum reacti^ antiS 

and fragments Jereof according to the present invention, the vector according to the prese^v^r 
Ae cells according to the present invention, the antibody according to the preset Invent S 
fractional nucleic acids according to the present invention and iJ iJ^^TS^ Z 

h ^TT^f PreS6nt inVenti ° n ' a S° nistS «* Agonists screened Is descried beret 
fti connection therewith any of these compounds may be employed in combination with a ^stSor 
torile c^er or earners for use with cells, tissues or organisms, such as a pharmaceutical c ™ sut^e 
for admmistiation to a subject. Such compositions comprise, for instance, a media addmvT or . 
AerapeuticaUy effective amount of a hyperimmune serum reactive antigen and fragments m«eo7of L 
mvention and a pharmaceutically acceptable carrier or excipient. Such farriers may^dfbufje £t 

t^tz^Asszz? slycero1 - ethano1 - d — - 
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subcutaneous, infrartasal, ^aiea. ^tr^S — cula? 

-toes and aerosols, and may contain' 7£Ztt£ETZ£ fa ^«* 1 — 
preservatives, solvents to assist drug penetS »d TJTT . add,oves - including, for example, 
formulations may also contain compa^etn™^ T °* tme "' S mA Such 

and ethano, „ r oleyl alcohol for ^S^^™±^™'J™ ^ e «"» « olnrman, bases, 

for prophylactic use in dental treaSr a! T " ^P^ d ta «^ue and 

prophylaxis. 28 °" "M™>fve to, or In conjunction wilh, antibiotic 

i v r rsr^r: a ^ ~ r - con ~ *~ - - 

»~°~pre^ 

»mpX onfo^r set srs t^tssr md ' — - - 

compositions of the invention. The tewdtaSS Z 1 * *" m 8 redients ° f the aforementioned 

or combination. Associated I X ^11^) * vT^ ^ ^ formulation 

governmental agency regulating the mantS^^ Tsal. of T * ** fOTm preSCribed * a 

caused by, linked or associated with W^vZc^L °" COndition which * 

connection therewith it is to be n^ed SatTtT ' P referabl * C - In 

disclosed herein. A disease relays* Tor SZTJZEZTF *~ 
and/or treated according to the present inv^T ! aCtenaI mfection to be prevented 

pneumoniae^bronchitis^p^aryngii^ ^ 0thers community-acquired 

methods as such are known to the «^3t^T? T"*? t£> ** pr6Sent invention ' S ^ening 
antagonist is screened. Preferablv »n ^ * , can be Signed such that an agonist or an 

the binding of any hyperimmune serutScuve IS^JZ? " ***** ^ ***** ° T P revents 
invention to an interaction partner. SuA fa^cu^^ ^ ^ to P resent 

partner or a non-naturally occurring mteracCparmer ' natUraUy ° CCUrrin S fraction 
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nucleic add molecules of the ontsent iS^hT u ■ " antigens and fragments thereof or 
method of ~~^&Z£UZ&t " * """^ ' **• *» 

serum reactive antigens and fragments thereof in JL SZ !f Wlth labelled hyperimmune 

fragmentsmereofofftelnventS, * hypenmmttne serum reacdve antigens and 
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^X^S^ hyP ~ e -» — -tigens and 

capability to bind to its or any intoaction p^fer 7 ° f ^ mteraCtK>n ° r *» «** ° f such 

^^tn^ ^ ° £ *! *P— « — reactive antigens and 

P^cularmemol^^ - «— «■ * 

mammalian extracellular matrix proTemTat Z^, ^l^ 6 ^ 011 ° f adhesion of C. pn^u* to 
extracellular matrix proteins ^STioll^lrf^^ -"l " ^ deviCeS ° r to 
matrix proteins and bacterial proS Z£2 ™h f f bactenal / dhesion be ^een mammalian extracellular 
immune defence; iv) to bS C „l " t^sue damage or invasion iii) or lead to evasion of 

the ^^c^^^^oZ 11 ^ pa *?r sis m infections ***** other ^ 

acquisition {Brown, J. et al. 20^1} 7 SUI81Cal techm< l ues ' e S' inhibiting nutrient 

In a still further aspect the present invention is related to an affinity device such affinih, H™> 

as least a support material and anv of i • y aevice sucn aftmity device comprises 

'" u ri d ^ fou ° wing ^ — **■ — ■» -i— »-» 

In connection with the present invention 

Figure 1 shows the characterization of C. jm****, specific human sera. 

P F — " *— * — genomic library, LCPn-50, from 



WO 2004/113374 

PCT7EP2004/006460 

-42- 

Figure 3 shows the selection of bacterial cells by MACS using biotinylated human IgG, 

Table l shows the summary of the screens performed with genomic C pneumoniae libraries and human 

Table 2 shows the summary of epitope serology analysis with human sera. 

The figures to which it might be referred to in the specification are described in the following in more 

IgG-ELISA medac. Proteins^f fte e^m^b^f ,evels b y Chlamydien- 
HeLa cells were separated on sSeaOT^J^ ^ T fr ° m C ^monme AR39 infected 
representative exponent usm^X^ ^T? T£^T "T* ^ ° f 3 
developed with anti-human IeG secondary anHhnrfv ! ^ dllutlon 316 *om Blots were 

intoscreenmgpoolsCmdicated^T^ -pies were selected 

«■ — -gment 

eliminate vector residues and the number of sequences were trimmed to 

(B) shows the graphic ID-^^^S.^^^ ^ ~ I** 4 

LCPn-50 over the C. chromosome (according to^Tm^^Z T^^ ^ ° f 

matching sequences to annotated ORFs and di*™3? ^ genome data). Rectangles indicate 

chromosomal sequences in JTor +/ oZ« fT*"* ^ matdled dones to "on-coding 

sequences. Numlic £££ Z tZ£?Z 32d* ^ * d0neS ^ " 

Partitioning of various clone sets wim^ £ UbSL U 1 ?" gen ° me for orientation, 

the figure. 15 ^ m number s and percentage at the bottom of 

"»um IgG pool (PIMgG wSTZT» T ^ by '""""n"* 1 "' analysis with the human 

dilution of 15,000 of inununenS^ " a8ainS ' Platfolm P roteta ^ « « 

listed as well as the immunogenic r ^ n T e u"Zfu ( ? * ?" nUmber ° f selected per ORF is 

frame of C. pneumoniae; SSSS^ST^cS'^ *"* CP0 ° 18 ' read *S 
CRF0014, predicted novel ORP rt ^ i ORF m alternative reading frame of CP0217- 

longer th'is anToS ^S^JZZSL*** * ^ * ***** of se£S 
ANTIGENIC {Kolaskar, A. etS 1990]" t * 7 W&S P^^d with the program 

T cell response was performed Twitn Z 'S^TZZ^™ 3 !*P able of a class Il-restricted 

shown that are identified in at least fou^TmT ^ 1 Epit ° PeS ° r are 

prediction of nonameric sequences capable of indnfnl , T atySed wllh 3 threshold of 5%. - 

with the program SYFPEITHI Simmalsee! H "Tal * mSl lsSto^' T ^ response was Panned 

n. et al., 1999}. Epitopes are shown that are identified 
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individually for four MHC types (A0201, B0702, A03,A2402) with a score above 20. 
Table 2: Epitope serology with human sera. 

annotated CTOOlS A^02^ i T reS P ectivel y- Pe P«^ names: CP0018.1, present in 

amftSTi 1 ARF ° 271 - 1 ' P resent m P° tential novel ORF in alternative reading-frame of CP027V 

CRF1083.1, present in potential novel ORF on complement of CP1083. 8 ° 271 ' 

EXAMPLES 

^X^C: of human s - — -~ — — 

Experimental procedures 

Enzyme linked immune assay (ELISA) 

1:400; u£ WOO^!^ ^ "~ teS "" i " " d "*»— as «- » 

were solubilized by addL S« i mfcctm «>' ° f 668 destroyed and proteins 

Approve* t^fSL^^JSt SSjS^J^ £ FT***-* 

labeled ano-Juunan ^ S^K^' UI " an ""^ " 5 - 000>I """^ «* 

Panficalto, ofmtibodiesftn- genomic screening. Five sera were selected based on the overall and chl am vd la l 

P^on^^bySD^AGBandpaoteinconren,^ "* 



Results 



« "Sir sin, sf^srr**' th « human — - ■» »— — 

molecules are J^c ?£ZES££ Sf^t^tT^ -T 
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— -Ss^rsrr by r oiogy ' ^ - patho - * - 

antigen detection have been developed ^T^^fS ? SenSitiVe dia S nostic based on 

having a high titer against C ^^dl^ 7u I T"^ We have selected P*"*' sera 
the clinic for diagnosTof ^^ZcfT^ ^ ^ ^LISA kit roulLly used in 

serum samples w£ tested ^^0^^ I"*** 0 " 5 ^ * ^Y** S P^. 185 
™-2^P«^ 

1:400; 34 sera showed titers of appro^terion. T ^T'' 83 *** Sh ° Wed antibod y ««« > 
< 1:100. According to epidemiologies C ^ ^ 2 ° ° f 1:100 «* 34 « had «*» 

frequent reinfection durmg lifetimfpor ihlTrLo^ „T ^ infeCtion is widespread, with 

demonstrates that different^ of Te^~ e ^^T^TT^^' 1 
agamst proteins of elementary bodies isolated Zt^Jfff individual sera when tested 

Special attention was madeYo setecT'sera ^ dTspltZ^ ^ ta * ^ 

immunoblot analysis. displaying different pattern of reactivities based on these 

chromatography and depleted of £ c^reaSvS,^ 7 WCTe / urified *°m Pooled sera by affinity 
display screen. P to avoid background in the bacterial surface 

S^XSZ^^ £iame " SeleCted ' «-^~ Senomic DNA Hbraries of 

Experimental procedures 

DNA from C. ^iv* £^3^ de^oS bv^C ° f DN * Gexiomic 

preparation was dissolved in ddH 2 0 7 ^° X ' * * ^ 1988} " ^ ^ 

genomic DNA 

Sonoplus UV 2200 sonicator^pS witntSS Z Tl fn * 3 SOnkatOT 

fragments of size between SO^nd 70 2 by rSdD^r ° ^l^* at 100 % P° wer out P ut ) °* **o 
sonication yielded a much tighter fra^enTs^^^ I T * ™» observed that 

the 150-300 bp size range. However S P „1 " ^ ° NA **> of 

hydromechanical shearing force, rtSS^ZLTE^ ^ *° — e-induced 
reproducibly achieved. Therefore, fra gmente of STta 70 £T ^ ^ ^ be 
treatment using Novagen's shotgun clS^e W A 120 ^ 0btained ^ mild DNase I 

Prepared and the digeLn was pTfot IZ me pre^cfof Z£ Z*Z ' FT" ^ *" * ™ 
to ensure double-stranded cleavage by the enzvm/ rI^T m a 60 pi volume at 20°C for 5 min 

the fragmentation efficiency was ev2uated3a 2°/ TA^ 8 ^ St ? ed ^ 2 ^ ° f M M EDTA «* 
fragmentation of genomic DNA iiTne^ 50-70 boll fT" ^ tWatmflnl resulted in *W 
using T4 DNA Polymerase in th pL^ e ^^Kl^JESr* ^ blu *- d e d twice 
end,PragmentswereusedimmedratelymliS^^ 
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» gene was cloned into fteU^ SSj-L ^ i^"^ 8 ^ !" , addi,l0n ** 
preceded by the leader peptide sequence of o»Tl to .Ik^SF* «™tag mature beta-lactamase is 
membrane. Furthermore a seqtten^oint uTfLTlfZn^T *" 

the sequence Sodlw thTStm^H ^ ^ ^ te sites •» mserted after 

CZomns «nd ^«Z«««o« o/fe library far frame selection. Genomic C. /meumcm^ AR39 DNA fr*™ * 
ligated into the Smal site of the vector nUAt ui » , . Zfle AKdy DNA fragments were 

electrocompetent £. Jf<^ (G^S B ^-f ^ T"^* f NA ^ ^P^ted into DH10B 
Kanamycin P (50 „g/ml) an^ ^ formants P*- « LB-agar supplemented with 
collected for large scale DnT ? T ! ncub,ltad over m S ht * 37°C and colonies 

^dte£^H^^7^^— 



Results 



-nslormaHon or a Ppro *mate, y , , g „ P ^ L ,& ^ 
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PMAL9.1 (LamB) o, pHKlXX? ^nSX!^"" ^ P"^"' 31 to *• plasmids 
Experimental procedures 

^XK^^XtT ware grown m 5 „ L B.medium 
MM ETC for 30 min. Ce£ were Sll wlJ ZZS^T" ""f ^ ** additt0n ° f 1 

suspended in 1» p, LB medium aTte^Tan^^ "* * * 10' ceUs re- 

^^v^^I^^^^ ~ — * «- -d me suspension 

and subseo^enuy centrifuged forlomLtSo 7mt1°£ZfT ** SUSPe " S " >n """^ 

were used and ta capped with m^mvS^ m^^^ 10to2 »MgofpurifledIgA S 
washed once with 1 ml I R „ n H u, """"J" 8 ™ anh-human-IgG secondary antibodies). Cells were 
coupled fo L7*viX^^ BfofoT^T 1 *" ""i? ^ medim "- 10 "1 of MACo microbeads 

The column was then washed three times with q m iTR a r. 

aimed by washing with 2 ml LB^dZ. ^ LB medium. After removal of the magnet, cells were 
eluate „L Ic^de/aTecm^ c^Zo^Zt?d, "T" "? 3 """ " *» 2 °* 

human, biounylated I^Gs were SfcSL ajll TP™** * 1° MJ LB medium. 10 ug of 

shaking. All further £Z wS ^Sv STs.™. 'TT™ ' nCUbated ° Vet '"S 1 * at 4 ° C »'* S^tle 
rounds of selecdon wS Ite TuSe^S to h"" f 84 round. CeBs selected ate two 

~*-^snJ2£E^2X£^ to prepare plasmld DNA ^ 
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For Western blot analysis approximately 10 to 20 ug of total cellular ^ • 

PAGE and blotted onto HvbondC m^mh™/! u ™ protem was separated by 10% SDS- 
FhuA fusion proteins were de^^numT^ "T** En * tand * ^ LamB or 

approximately 1:5,000 and an^human S £TT ST 1 ""^ at 3 dUution of 

secondary anybodies. dJ£^£^Z^£^ 1^ * 3 ^ ° f ^ " 
Biotech, England). Alternatively, rabbit anti^T^t a^-^ol^^ 
used as primary antibodies in comhman™ ™nu a. . Lamb polyclonal immune sera were 

the detecttmof the fusion protemf """^ coupled to HRP for 



Results 



ss^ss^^ — • <^cs> using biotinylateA Ig9 . 

human IgGs from patient sera see 7l™Z f p P™ E11 were screened with a pool of biotinylated, 
procedure was performed as ^ d t Zv^ KT* 0 ****™ ^ 
obtained with the screen of the L^OU^^^"^^^ 3A sh ° WS *" data 

the first selection cycle from MACS sneeZT^tl 1 ^ ^ colon y count 

reduced from 1x10? cells to ««SSJ2 ^ , °^ M °° Vewd * *» md is dras «cally 
a similar reduction to a nuXTa^uf Z^^^^^^ ^ ^ 
number of cells was recovered with P14 IaC« w wi , !F?Z , second round ' a simi lar 

human serum were added deZ itS J£\TJ X ^ ^ reC ° Vered when ™> ^ 
antibodies. The third round ^^tTS^o/STiT' ° n C 

added, but it is clearly obvious ^selection of ~H w '? f^* ^ P14W * 3 » «* %G 
in the human serum applied fa ^L^S T o ^2 £ ^ *" ^ C anBbodta » P res «« 

were picked randomlyand Z^^Zi^^ *e Performance of the screen, 25 selected clones 
(Figure 3B). This analysis r^T^Z^tT^ T *f f wenta * ^ pool (P14-IgG) 
antibodies present hthe relevant semm whe^eTs me° cont^t ^ " h ° Wed with 
pMe^amae specific msert did not react^Aorr ? 8taUn ex P ress *g LamB without a C. 

was observed to he within m raTe oP^ tsSFtT"*^ ^ * * e «- * reactivity 

contained an insert in the expect^range 7 311317818 8Wed *" aU Selected ^ 

fdtScSr^el^ ^nes (600 to 800 per screen) led to the 

recognized l^^lJL ** Really 

is selected reflects at least in part the abundance ^S^S^^"' 7 -^ " Wdl * 8peCific done 
used for selection and recognLng the eX^Z^ZT^ antib ° dies in * e ser ™ 

clones derived from some SSs (eg oSsT 7 , T' * ** * is strikin S ** 

indicating their highly immunogSc^ertv S 7 ^ (4 ° to 200 « mes >' 

performed screens. Al] I clones that^re panted in Sue ,TT" data ° btained for * e 
using whole cellular extracts from Tgle Zes 1o show l e LT ,T by ta ™»°«** analysis 

serum used in the respective screen. Is can £ se^ Z^rZ T ! Wi * ^ P° o1 of human 

"~L~ d "f ZZStttt^** — — ^ 

proteins, which have not been predicted bv ZJZ. w f! lg,,ed fun «'0>i <» may even consHtute 
candida^cc^d^^^^^^P-^^adc ana.ysia. 7hn S , tnany „ f ^ese 

hnS; 1 :l A8 ~ , ° f 11,6 ° f ~*<«< PepHde ae q uence 8 rtth bMM 
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Experimental procedures 

Peptide synthesis 

Peptides were synthesized in small scale (4 me resin- u» tn ; ,, ,x . 
chemistry on a Rink amide resin (pJch™ t ^' ? V paraUel) USing Standard F "™c 
(Mumsyntech, Witten Ge^Lwft^h™ ^ Germany) USin S a S ^° n ^thesizer 
Fmoc^non^^^^^^^^. P-P— were elongated with 

amino acid). Peptides were cleavei off ^iTwiS^^ ■' ^ 3 n0rmal 

hour. Peptides were dried under vacuum and ZZ a fl ' teieth y ,silane ' ™ d 2% water for one 
presence of the correct ma^ was veXd^ fr ° m acet ^trile/water (1:1). The 

Enzyme linked immune assay (ELISA) 

™r ttim SL^rrSpT! r ed on streptavidin elka - 10 *** 

concentration overm^uma^ seTwe-^S g ^ Stre P tavidin ^igma) at 5 pg/ m l 

specific Horse Radish Pe^l^^td T^Z^S^f^ ** ^ ^ 
Biotech) were used according to the m^S,^. ! §G secondar y antibodies (Southern 

manual coating, peptide plaTe! wereprocess^d^nH !^^ dati <™ Cation: l,000x). Following 
with a built-in?LBA reader " 7 ^ "° (IBCA *» 



Results 



compared by the score calculated for .^ Lhj u j , d 16 CRFs - 1116 peptides were 

reactivity. Extent of i^^tSSST^T^ h\ ^ ° £ P 0- ** ^ extent of 

reactivities with 22 mdivilTl^ S on Si ^ ° n SUm ° f EUS A 

was assessed based on OD^^Wst ^ Jt ? S Calculations: " =0 ' + *+ =2; +++ =3. Positivity 
Peptides ranged fron, ^5 ^^ZZT* "~ C0TOCtton f ° r ba <*g™nd! 

would belong to a peptide wWch^oLvT^ ^ !?"?• ^ ^ P° ssible ^ore, 122, 

dilution. (3^ -ot rZL^^^ 

and complementary strand antigens (ARF1062 and CRF0016 cmlwL « altemahve 
annotated ORFs (CP0161, C^k <±m 6 , CPO^^a^S * S "f 'P" 01 "* F ^ Dt ta 

a»o„ g the antigen apeemcfdes of ^^^^ S^fTt! ^ 

S^s^xr*' - hla — - - - 
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Experimental procedures 

HLA class I-restricted epitope prediction 

The : prediction of HLA class I-restricted epitopes within the antigen identified by bacterial display was 
performed using the program SYFPEITHI as described by {Rammensee, H. et al., 1999}. 

(http://syfpeitW.bmi-heidelbergxon^ 

The prediction was performed for the four MHC types HLA*A0201, B0702, AOS and A2402. For all four 
MHC types, only predicted epitopes of a length of 9 amino acids with a score above 20 are listed. 

HLA class II-restricted epitope prediction 

The prediction of HLA class II-restricted epitopes within the antigen identified by bacterial display was 

oSZTh n 8 \ P A°ST TEPITOPE 38 deSCribed b ? H - et 2003 >- ^e predion was 

performed for the eight MHC types DRB1*0101, 0301, 0401, 0701, 0801, 1101, 1501 and DRB*0101 For all 
predictions, those epitopes or regions are listed, which showed a hit with a threshold of 5% for at least 4 
MHC types. The listed epitopes or regions are selected in such a way that a region as small as possible, 
but in any case smaller than 25 amino acids contains a hit in at least 4 MHC types. Only in cases where 

S^d^cted.' 0111110 " 817 in 3 lai8er regi ° n ' Wh ° le regi ° n <P° tentiall y larger than 25 amino 
Results 

T J^f OP Tr^ e T*™ 1 eSSential unto ° f derived from nonself (or self) proteins that 

stimulate cellular (T cell) immune responses. They are presented in the cleft of MHC class I or class H 
molecu es at the surface of the antigen-presenting ceU to the T cell receptor (TCR). The following cascade 

ttlT^C g T d ^ ^7"*°" ° f 3 TCR Pathogen-derived peptide epitope^ tne 

cleft of an MHC molecu e serves to inform the cellular immune system that bacteria, viruses or parasites 
are present. Induction of epitope-spedfic T cell responses may improve immune responses to pathogens 

nil* "°. C T w VaCCmeS ° mena y 6X184 md *"» P rovide a m ««is to allow protection from 
mfection or to clear an infection by the respective pathogen. The accuracy of the bioinf ormatic prediction 
mettods for T cell epitopes are remarkable {Martin, W. et al., 2003} and thus offer a complementary 
method to the described antigen identification approach by bacterial surface display, which is based on 
the experimental identification on B cell epitopes. Since the ORFs, corresponding to the antigens 
identified on the basis of recognition by antibodies in human sera, most likely also contain linear T-cell 
epitopes it was the aim of this invention to provide also a set of T cell epitopes for the listed antigens. 
The molecular definition of the corresponding HLA class H helper-epitopes is useful for the design of 
synthetic anu-cWamydial vaccines, which can induce immunological memory, because the helper- 
epuopes derived from the chlamydial antigens provide "cognate help" to the B-cell response against these 
TZEZ °* h *r? M ° reOVer * iS P ° SSible t0 ™* * ese ^iper-epitopes to induce memory to 

oeS^ T S 7^? T ^ (conjugate vaccines). MHC class H molecules bind 

peptides consisting of 11 to 25 ammo acids and are predominantly recognized by CD4+ helper T cells As 

ort^r ? *u 311X1054 antigenS identified * bacterialsurfacVdisplay contain anumbeTof 
Potential MHC class II-restricted epitopes, which may also overlap with the identified B cell epitopes (e.g. 

More importantly, intracellular Chlamydia pneumoniae can be eliminated by CD8+ cytotoxic T-cells which 
recogmze HIA dass I-resMcted epitopes. MHC class I molecules presentL gener* peptides of 8 'to ^0 
ammo aads in length with two conserved anchor residues. The four assessed MHC r^Tes as listed in 
Table 1 comprise approximately 70% of all MHC types in individuals worldwide, so that the occurrence 
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of epitopes within an antigen for these four MHC tvoes nrr™,w ,u _, 

epitope-specific T cells can persist as memory cells thus aUowm*! ™ ? ! UnmUne res P onse - 
upon encounter. Therefore and since the two^y™ of ^2,^" ^ 10 

--t^^ ~ - «- ^i^ and 

assessing the peptide (^>^^^^^^Z^^^^^ 
secretion of cytokines (ELIspot, intraceUular cvtoS™ 1 ? /"- tf 7 midme corporation) or the 
2000}; (Seste^M. et ai, 2(So] M A " et ^ 
qualitative differences in the T- cell ZoZo 1^1 ST*? 8 *° determine ^^tive and 
peptides or fragments thereof e Th^Z < ddan **"» anti g^ or the selected promiscuous 
colonized ^£^^^2 nSnT ^ons, or in 

immunogenicity of the prLi'XepSes be l^Z i wTt ™ h addition ' * e 

1999}. P P pttdeSCanbetest ^ mmA -toarisgenicnuce{Sonderstrup / G.etal v 

^^Zt™£^!?Z y r£^ d ^ Bl " « ,d ^ — i- - d T cells 

antigens through vac^t^t^^^ 1 8nd T CeUs * duced * 

the skilled man in the art. m ° dek - ^ a PP"»ches are well available to 



WO 2004/113374 
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•51- 



Table 1: Immunogenic proteins identified by bacterial surface display. 
A, 50bp library of Cpneumoniae AR39 in lamB with P14-IgG (755), B, 300bp library in fhuA with Pl4-IgG 
(669); * prediction of antigenic sequences longer than 5 amino acids was performed with the program 
ANTIGENIC (Kolaskar and Tongaonkar, 1990). 



Chlam 
ydia 
pneum 
oniae 
antigen 
ic 

protein 



CP0018 



conserved 

hypothetical 

protein 



Putative 
function 
(by 
homology) 



MOMP 



protein 



predicted 
immunogenic aa* 



18-29,60-78,89-95,1 
105,124-143,166- 
180,187-194,196- 
208,224-242,285- 
294,305-311,313- 
320,351-360,368- 
373,390-403,411- 
429,432-470,483- 
489,513-523,535- 
543,548-564,579- 
587,589-598,604- 
612,622-627,632-648 
4-29,31-38,46-64,66- 
80,109-115,131- 
139,152-160,170- 
183,198-234,239- 
255,267-290,301- 
313,318-324,336- 
345,350-365,380-386 
20-33,35-43,47-60,77- 
92,113-124,137- 
145,185-196 



100- 55-84, 



> 190-207, 
323-331, 370- 
390, 551-570, 
606-614, 633- 
647 



Predicted class 
II-restricted T 
cell 

epitope/region 

8** 



65-82, 123-165, 
268-290,299- 
307,320-329, 
336-347 



Predicted class I 
restricted T cell 
epitope/regions*** 



A0201: 60, 63, 67, 
70, 126, 129, 133, 
136,169,186,200, 
308,371,414,421, 
434,444,459,503, 
512,532,540,547, 
601, 625, 632, 634, 
637 

B0702: 99, 529 

A03: 25, 38, 59, 155, 

278,285,412,420, 

441, 451, 457, 481, 

506,510,524,536, 

539,554,578,596, 

638 

A2402: 179, 604 



A0201: 4, 13, 69, 93, 
149, 174, 273, 277, 
298, 305, 312, 319, 
375 

B0702: 28, 303 
A03: 3, 58, 73, 100, 
153, 191, 223, 227, 
232,251,269,286, 
343, 374 
A2402: 238 

A0201:32,48,49, 
113 

B0702: 77, 118, 139, 
185 

A03: 2, 24, 120 
A2402: none 



No. of 
selected 
clones per 
ORF and 

screen 



A:4, B:18 



39-129, 224-|l, 61 
296, 464- 
609 



A:40, B:3 



Location of 
identified 
immunoge 
nic region 
(aa) 



76-103, 226- 
239, 267 
333 



A:14, B:19 



92-214 



Seq. 
ID 
(DNA, 
Piot.) 



2,62 



3,63 



WO 2004/113374 

Putative 
function 
(by 
homology) 



predicted 
immunogenic aa* 



P0134 [Protease IV, 
putative 



P016l| 



mserved 
lypothetical 
>rotein 



p0177|hypothetical 
protein 



47-64,137-155,157- 
167,182-198,212- 
233,247-259,291- 
03,315-337,345- 
50,355-368,373-379 

-36, 43-49, 60-75, 96- 
|107, 113-123, 132-172, 
186-193, 217-229, 231- 
250,260-282,284-290, 
298-312, 315-330 

5-26,29-50,52-61,65- 
74,89-96,140-147,153- 
162,183-188,191- 
197,203-210,213-225 

51-36,46-54,65-80,86- 

102,168-175,179- 

186,188-194,200- 

208,210-216,225- 
$1,243-257,289- 
296,362-387,460- 
174,476-486,504- 
511,518-525,569- 
579,581-600,665- 



52 

Predicted class 
n-restricted T 
cell 

epitope/region 
s 



PCT/EP2004/006460 



58-72, 183-196, 
249-261, 315- 
323, 334-342, 
347-356, 358- 
366 



i-38, 67-77, 113 
|127, 134-145, 
|147-156,220- 
!36, 271-283, 
185-293, 296- 
>04, 309-321 



1-9, 30-38, 53- 
3, 70-78, 92- 
107, 141-149, 
158-166, 174- 
191,205-224 



182-193, 202- 
211,279-294, 
311-319, 369- 
377, 468-476, 
547-558, 579- 
587, 681-700, 
731-740 



Predicted class I- 
restrictedTcell 
epitope/regions*** 



No. of Location of 



Seq. 



A0201: 135, 160, 
183, 184, 204, 249, 
256,293,296,318, 
319, 356, 372 
B0702: 94 
A03: 13, 60, 159, 
163,189,204,220, 
233,300,333,335, 
356, 362 

A2402: 198, 289 
A0201: 3, 10, 14, 17, 
24,46,59,133,155, 
220,270,312 
80702:233 
A03:2,22,31,36, 
62,65,122,140,155,| 
162,170,189,235, 
248,260,286,298 
A2402:156,183.32.5| 
A0201:31,33,39, 
56, 63, 78, 119, 136, 
196 

B0702:none 

A03: 14, 35, 38, 55, 

97,98,146,156,158,1 
215 

A2402: 88, 214 

A0201:28,78,285, 
309,321,376,379, 
388, 468, 475, 479, 
500,571,624,668, 
716 

B0702:360,455,669| 
A03: 185, 190, 204, 
264,281,292,478, 
502, 588, 675, 680, 
716, 730 
A2402: none 



selected J identified ID 
clones per immunoge (DNA, 
ORF and I nic region Prot.) 
screen | (aa) 



^:14, B:187 6-188 



3:13 



-113 



6,66 



604 



WO 2004/113374 



PCT/EP2004/006460 



3 0254 



prolyl-tRNA 
synthetase 



Putative 
function 
(by 
homology) 



predicted 
immunogenic aa* 



282 hypothetical 
protein 



684,688-694,700 
705,717-735 

4-9,17-24,27-52,66- 
77,91-98,104-124,127 
139,178-199,211- 
219,221-228,234- 
244,246-255,263- 
286,303-312,316- 
321,337-346,356- 
362,367-372,377- 
390,402-416,449- 
459,465-479,491- 
501,503-508,523- 
541,551-558,560-565 
34-42,52-63,71-87,112 
120,142-147,154- 
159,166-177,180- 
197,204-224,237- 
256,260-268,280- 
286,312-324,338- 
343,372-412,456- 
463,479-490,494- 
504,506-512,518- 
524,538-548,562- 
73,585-591,597- 
606,674-690,703- 
712,714-740,749-766 



Predicted class 
n-restrictedT 
cell 

epitope/region 

8** 



31-69, 115-127, 
132-143, 145- 
165, 176-187, 
190-204,212- 
220, 266-286, 
304-316,403- 
423, 440-456, 
523-544 



95-103, 114-123, 
180-195,205- 
220, 240-248, 
370-400, 481- 
495, 588-596, 
707-715, 750- 
765 



Predicted class I- 
restricted T cell 



A0201: 17,24,31, 
45, 53, 56, 63, 69, 
107, 129, 150, 171, 
178, 189, 191, 217, 
255,273,277,305, 
312,451,458,470, 
478,506,522 
B0702: 71, 379 
A03:20,29,34,44, 
119,133,276,284, 
300, 328, 404, 465, 
470, 529, 543 
A2402: 182, 551 



A0201: 179, 206, 
209,213,216,255, 
286,300,304,324, 
365,369,373,376, 
377, 380, 381, 384, 
562,694,720,721, 
729, 749, 752, 755 
B0702: 197, 330, 
559, 592, 600, 714, 
751 

A03: 91, 111, 140, 
167,191,315,388, 
393,402,458,463, 
587, 720, 762 
A2402: 748 



No. of 


Location o 


Seq. 


selected 


identified 


ID 


clones per 


immunoge 


! (DNA, 


ORF and 


nic region 


Prot.) 


screen 


(aa) 





-22 



.:4,B:4 



L60-253, 
30-717 



8,68 



WO 2004/113374 



Putative 
function 
(by 
homology) 



Chlam 
ydia 
pneum 
oniae 
antigen 
ic 

protein 

CP0286 polymorphic 
membrane 
protein, E/F 
family 



predicted 
immunogenic aa* 



■54 

[Predicted class | 
n-restricted T 
cell 

Jepitope/region 

s ! 



PCT/EP2004/006460 



Predicted class I 
restricted T cell 
epitope/regions 



*** 



4-44,50-55,59-67,73- |6-23, 28-36, 64- 
'5, 134-150, 



No. of 


Location nf 


oeq* 


selected 


identified 


ID 


clones per 


immunoge 


(DNA, 


ORF and 


nic region 


Prot.) 


screen 


(aa) 





CP0306 polymorphic 
membrane 
protein, G 
family 



83,91-98,101-109,131 
145,230-236,267- 
273,293-300,303- 
310,349-354,375- 
397,404-416,434- 
441,445-452,456- 
468,479-485,487- 
512,544-568,571- 
579,593-599,604- 
610,614-621,642- 
656,665-678,706- 
716,729-736,748- 
756,780-795,797- 
814,827-844,850- 
861,864-882,889- 
900,906-933 

4-32,73-82,90-101,116-17-16, 90-107, 
10-137, 170- 



182-192, 227- 
236, 306-316, 
40-350, 376- 
37,421-435, 
449-460, 527- 
535, 553-569, 
587-595, 641- 
1657, 668-676, 
|683-694, 743- 
755, 800-819, 
3-865, 861- 
B6, 894-915, 
929-938 



132,144-160,171- 
182,195-200,227- 
234,255-271,293- 
300,313-336,344- 
350,369-375,381- 
398,413-421,436- 
465,487-496,503- 
508,510-527,538- 
546,552-562,608- 
614,617-636,663- 



|187, 197-213, 
233-251, 277- 
287, 291-314, 
361-390, 412- 
5,451-465, 
489-498,513- 
521, 570-580, 
[619-637, 662- 
|679, 713-721, 
725-733, 745- 
754, 766-781, 
[790-805, 817- 
4, 868-883, 
388-903 



^0201:7,8,15,73, |b:3 
JO, 133, 134, 138, 
L82, 194, 271, 272, 
598,432,438,457, 
S8, 487, 490, 527, 
\ 568, 616, 644, 
t7, 667, 741, 782, 
501, 829, 866 
NJ702: 126, 259, 792 1 
l03:15,20,133, 
L55, 160, 232, 299, 
>8, 464, 552, 558, 
560, 605, 607, 654, 
>70, 672, 768, 810, 
), 852, 877, 900 
102: 167, 380, 
>, 593, 907 



^0201:8,23,53,57, 
128, 169, 178, 239, 
263,290,297,310, 
324,331,339,365, 
398, 436, 443, 450, 
470,485,488,513, 
514,520,614,669, 
711, 723, 771, 824, 
|849, 895 
30702: 316, 861 
U)3: 118, 135, 196, 
5,284,290,370, 
4, 489, 492, 521, 
557, 624, 632, 745, 
778, 783, 850, 868, 
?10 



L-7 



WO 2004/113374 



| Chlam 
ydia 
\pneum 
oniae 
igen 
ic 

[protein 



Putative 
function 
(by 
homology) 



predicted 
immunogenic aa" 



|674,679-691,705 
'30,734-748,769- 
',825-834,848- 
1861,864-871,891-902 

ATp - ~~ ho-18,30-52,63-70,72 

dependent fc^ 1M '1^158468i(I3-iaU^ 
175,184-193,203- 154, 184-205, 
Clp protease, pi0,213-222,227 

ATP-binding 



subunit 



34,237-257,263- 
73,285-291,297- 
312,320-338,359- 
378,385-393,395- 
410,412-421,490- 
510,521-527,540- 
548,563-571,573- 
585,592-598,615- 
620,632-641,652- 
|661,672-679,704- 
711,717-723,729- 
736,742-751,766- 
778,788-808,817- 
824,836-842 



-55 

Predicted class 
II-restricted T 
cell 

epitope/region 

8** 
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Predicted class I- 
restricted T cell 
epitope/regions*** 



34-56, 73-89, 



213-227, 245- 
257, 258-278, 
292-316, 331- 
341, 358-369, 
372-383, 388- 
397, 410-418, 
503-514, 524- 
530, 548-556, 
565-573, 584- 
595, 637-646, 
656-663, 673- 
686, 734-742, 
745-754, 757- 
768, 770-781, 
816-828 



P0339 conserved 14-14,20-33,36-63,71 
hypothetical 03,96-104,106-117,120 
protein |l28,131-147,161- 
172,174-186,195- 
210,212-247,269- 
286,288-301,306- 



35-66, 70-85, 
107-118, 124- 
132, 165-179, 
186-196, 197- 
205, 276-289, 
292-300, 348- 
368, 369-381, 
385-394 



: 226, 383 



.0201:27,32,36, 
|65, 109, 112, 120, 
27,186,249,250, 
162,267,297,301, 
13,360,367,410, 
18,436,465,472, 
>, 518, 522, 565, 
(76, 585, 638, 645, 
i50, 676, 687, 724, 
'45, 756, 763, 795 
10702: 164, 411, 

10,560,569,647, 
'66, 780 

A3: 14, 39, 48, 65, 
'4, 129, 175, 215, 
17,229,230,240, 
!53, 257, 262, 269, 
'08,317,322,327, 
62,371,372,373, 
74,417,443,454, 
72,514,525,567, 
(29, 637, 657, 662, 
|683, 698, 731, 744, 
'52, 763, 769, 787, 
'90, 802, 815, 819 

802:26,102, 381, 
'04 

0201:34,41,50, 
'3, 109, 127, 134, 
53,165,271,286, 
97, 340, 384 

(0702:80,321,334, 
(54 

A03: 33, 57, 110, 
153,178,276,284, 



screen 



jLrUi.ciij.un or 


beq. 


identified 


ID 


immunoge 


(DNA, 


nic region 


Prot.) 


(aa) 





B:3 



A:2 



14-101 



12,72 



139-151 h3, 73 



WO 2004/113374 
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CP0353 



Putative 
function 
(by 
homology) 



A/G-specific 

adenine 

glycosylase 



322,324-332,348- 
354,356-363,384-391 

12-20,37-48,51-58,69 

75,86-98,113-136,141 

161,171-216,222- 

254,264-273,291- 

301,311-345,351-361 



CP0426 



conserved 

hypothetical 

protein 



CP0578 conserved 
hypothetical 
protein 



predicted 
immunogenic aa* 



30-36,50-56,96- 
102,110-116,125- 
131,162-174,179- 
187,189-201,223- 
230,232-239,266- 
278,320-328,330- 
337,339-350,388- 
400,408-413,417- 
423,435-447,456- 
480,499-524,526-534 



7-32,36-56,77-82,88- 
100,117-144,153- 
166,173-180,188- 
226,256-297,300- 
316,323-337,339- 
348,361-384,390- 
427,438-455,476- 
488,516-523,535- 
566,580-586,597- 



31-39, 40-55, 62- 
74, 121-137, 
148-164, 170- 
178, 223-253, 
309-329, 354- 
369 



Predicted class Predicted class I- 
n-restricted t restricted T cell 

cell epitope/regions*** 
epitope/region 

s*» 



53-62, 92-107, 
192-203, 315- 
323,436-452, 
464-483,502- 
524 



6-31,37-48,58- 
69, 90-105, 110- 
118, 134-142, 
146-157, 210- 
220, 267-276, 
291-300,319- 
330, 362-372, 
393-401, 405- 
421, 447-456, 
463-471,517- 
525,574-582, 
597-612, 618- 
626, 642-650, 



102: 79, 99, 123 



No. of 


Location of 


[ Seq. 


selected 


identified 


ID 


clones per 


immunoge 


(DNA # 


ORF and 


nic region 


Prot.) 


screen 


(aa) 





,0201: 46, 95, 103, 
jllO, 143, 156, 178, 
186,190,236,242, 
144,291,294,315, 
B,353 

!0702: 125, 183, 

>,326 
.03:3,68,82,102, 
31, 177, 185, 190, 
L93, 223, 224, 244, 
!50, 295, 340, 349, 

2402: 88, 89 
U)201: 126, 174, 

5, 267, 309, 316, 
320,337,436,466, 
57, 473, 474 
J0702: 14, 128, 143, 
28, 347, 494 
U)3: 2, 52, 112, 201, 
209,217,230,235, 
236, 337, 381, 395, 
413,419,454,466, 
510, 515, 556 
12402: none 
U)201: 11, 18, 22, 
11, 48, 86, 104, 156, 
190, 197, 221, 286, 
290, 334, 343, 345, 
107,442,509,538, 
575,596,597,598, 
36, 678, 685, 723, 
754, 757, 779, 818, 
50, 857, 864, 893, 
900, 901, 907, 918, 
27, 934, 972, 988, 
1018, 1025, 1034, 
1048, 1065, 1072, 



246-275 



14,74 



61-138 



15, 75 



325-389 



16,76 
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Chlam 
ydia 
pneum 
oniae 
antigen 
ic 

protein 



Putative 
function 
(by 
homology) 



predicted 
immunogenic aa* 



CP0581 



hypothetical 
protein 



CP0618 



607,615-621,626- 

634,639-649,654- 

660,668-673,677- 

688,707-714,716- 

728,730-742,746- 

756,763-772,801- 

808,820-829,840- 

875,882-888,895- 

911,914-920,928- 

948,953-961,987- 

995,999-1005,1007- 

1026,1053-1060,1071 

1079,1082-1117,1123 
1129 

11^19,34-53,55-91,113 
119,122-129,131- 
140,157-170,173- 
179,188-195,200^ 
206,208-220,222- 
232,236-244,250- 
265,267-274,282- 
290,293-301,317- 
323,336-343,355- 
361,372-384 



-57 

Predicted class 
n-restrictedT 
cell 

epitope/region 
s 



656-668, 668- 
678, 683-695, 
725-733, 778- 
791, 840-849, 
894-917, 927- 
939, 954-963, 
966-974, 978- 
998, 1010-1021, 
1056-1067, 
1070-1083, 
1090-1104 



Predicted class I 
restricted T cell 
epitope/regions 



No. of 
selected 
clones per 



Location of 

identified 

immunoge 



1089, 1094, 1101, 
1108 

B0702: 127, 336, 
411, 806, 852 
A03:28,68,90,91, 
93,158,293,310, 
350, 368, 380, 394, 
425,441,461,554, 
569,597,628,667, 
684, 724, 737, 752, 
761, 767, 804, 851, 
897,907,933,979, 
1030, 1032, 1051, 
1075, 1090, 1125 
A2402: 133, 308, 
502,797,939,960 



33-54, 69-95, 
210-221, 244- 
254,257-269 



leucyl-tRNA 
synthetase 



31-55,58-64,69-75,81- 
90,129-150,154- 
167,179-184,189- 
208,227-237,248- 



A0201: 32, 37, 43, 
47,50,53,57,64,68,1 
71, 73, 74, 78, 80, 82,| 
113, 120, 155, 162, 
194,205,209,231, 
235,238,252,259, 
266,273,280,287, 
294,301,308,315, 
333 

B0702:8,16,18,66, 
377 

A03:36,44,81,99, 
124,193,261,319 
A2402: none 



1-9,31-46,52- 
61, 60-78, 132- 
148, 182-199, 
214-229,249- 
264,280-293, 
320-341, 347- 



ORF and nic region 
screen j (aa) 



1:2 



A0201:51,82,139, 
186, 193, 197, 200, 
239,248,249,250, 
257,311,325,326, 
520,555,556,589, 
606, 651, 716, 723. 



L-7 



Seq. 
ID 
(DNA, | 
Prot.) 



24-351 



17,77 



90-100 18, 78 



WO 2004/113374 
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-58 



predicted I Predicted class 
immunogenic aa* | II-restricted T 

cell 

| epitope/region 
s 



271,277-284,313- 
40,350-358,361- 
368,371-378,384- 
390,418-425,438- 
1,455-468,487- 
506,514-523,525- 
50,558-569,572- 
578,588-598,607- 
518,645-651,653- 
665,672-684,708- 
715,717-742,754- 



355, 386-411, 
186-502, 553- 
575, 624-634, 
|673-689, 690- 
700, 702-714, 
721-735, 736- 
746, 757-777, 
788-798, 810- 
818 



,776-782,786- 



802 



directed RNAI 



,806-817 

L9,22-28,< 
86-103,110-122. 
L55,162-169,171- 



13-19 



,74- 
,141 



polymerase, 177,181-186,192- 

beta^subunit P 9 ' 201 - 207 ' 225 - 
"38,246-263,273- 

279,287-300,307- 

313,331-336,351- 

367,370-376,380- 

392,395-402,415- 

!,424-451,454- 

465,473-492,496- 

509,515-523,541- 

47,569-582,589- 

|601,613-636,638- 

47,653-679,702- 

714,721-729,739- 

748,768-779,799- 

813,821-828,832- 

|840,847-853,857- 

873,886-892,894- 

905,917-926,958- 



'5-43, 81-92, 
11-141, 150- 
.59, 213-220, 
1-242, 243- 
•54, 256-267, 
176-288,289- 
507, 381-397, 
(98-409, 422- 
5,441-464, 
185-500,515- 
528,542-553, 
59-585,591- 
501, 639-649, 
|656-664, 709- 
19, 725-734, 
7 39-753, 841- 
550, 883-893, 
>02-911, 912- 
'6,935-948, 
»60-969, 976- 
>84, 994-1008, 
1037-1047, 



Predicted class I- 
restricted T cell 
epitope/regions*** 



730, 737, 758, 761, 
772, 788 

B0702:39,41, 569, 
695, 709, 783 
A03: 51, 60, 89, 110, 
141, 207, 216, 295, 
301, 395, 404, 518, 
527, 555, 568, 593, 
596, 673, 691, 722, 
757, 772, 790, 799 
A2402:130, 131, 179, 
402, 414, 701 



No. of 


Location of 




selected 


identified 


ID 


clones per 


immunoge 


(DNA, 


ORFand 


nic region 


Prot.) 


screen 


(aa) 





A0201: 107, 110, 
112, 133, 152, 200, 
204,223,244,251, 
271,289,291,305, 
323,360,380,407, 
422,428,440,491, 
507, 512, 536, 616, 
625, 628, 648, 650, 
665, 668, 748, 768, 
784,797,801,826, 
858, 859, 903, 910, 
913,925,932,959, 
960, 968, 993, 1008, 
1020, 1068, 1072, 
1138, 1141, 1142, 
1193, 1201, 1218, 
1226, 1237, 1261, 
1271, 1311, 1348, 
1349, 1377 
B0702: 126, 375, 
433, 477, 608, 658, 
852, 1106, 1121. 



A:3 



273-290 



19,79 



WO 2004/113374 



Chlam 
ydia 
pneum 
oniae 
antigen 
ic 

protein 



Putative 
function 
(by 
homology) 



971,974-981,983- 
989,997-1004,1006- 
1032,1034-1049,1054- 
1061,1063-1069,1073 
1081,1083-1095,1097- 
1115,1122-1132,1143- 
1153,1164-1171,1178 
1185,1193-1213,1216- 
1251,1258-1272,1277- 
1283,1305-1317,1324 
1330,1333-1355,1383- 
1390 



CP0737 phosphoenol 
pyruvate- 
protein 
pho: 
ferase 



CP0840 



osphotrans 162, 



fumarate 
hydratase 



predicted 
immunogenic aa* 



1073-1085, 
1100-1108, 
1124-1134, 
1167-1179, 
1194-1203, 
1220-1254, 
1258-1277, 
1308-1319, 
1348-1366 



16-23,25-47,49-59,64- 
72,79-91,95-105,113- 
122,133-145,148- 
1,169-176,179- 
188,190-200,202- 
218,232-239,250- 

283.299- 333,337- 
344,349-355,364- 
406,430-437,439- 
449,452-460,464- 
490,492-503,505- 
530,533-562 

8-16,36-54,59-76,85- 
92,104-124,137- 
180,199-248,255- 

298.300- 307,324- 



-59 

Predicted class 
II-restrictedT 
cell 

epitope/region 
„*» 



PCT/EP2004/006460 



12-21, 28-39, 52 
67, 115-124, 
189-204, 224- 
232, 234-242, 
263-284, 302- 
322, 363-385, 
389-397, 446- 
463, 479-488, 
513-522, 528- 
552 



18-27,36-56, 
101-120, 145- 
158, 165-173, 
179-189, 239- 



Predicted class I- 
restricted T cell 
epitope/regions** 



1303, 1362 
A03: 24, 102, 151, 
164,169,211,229, 
245, 274, 279, 285, 
333, 348, 361, 382, 
391,397,428,447, 
453,480,496,590, 
591,595,615,623, 
629, 638, 664, 669, 
672,738,744,775, 
789,840,910,917, 
939,966,977,1057, 
1084, 1096, 1119, 
1127, 1128, 1145, 
1163, 1167, 1202, 
1214, 1238, 1244, 
1260, 1279, 1335 
A2402: 145, 355, 
961, 1053, 1103, 

1245 

A0201: 23, 30, 58, 
78, 84, 97, 98, 120, 
123, 133, 162, 169, 
189,215,218,236, 
309,312,316,365, 
372,384,388,391, 
426,446,453,465, 
466,478,508,513, 
515,523,530,536, 
543, 554 
B0702: 333, 467 
A03: 13, 19, 115, 
130, 181, 195, 225, 
262,270,275,311, 
313, 325, 342, 390, 
391,398,461,530 
A2402: 116, 188, 229 

A0201: 5, 102, 149, 
156, 160, 164, 185, 
186,204,208,211, 
221,232,264,270. 



No. of 
selected 
clones per 
ORFand 
screen 



A:9 



B:3 



Location of I Seq 
identified ID 
immunoge (DNA, 
nic region | Prot 
(aa) 



401-419 



83-232 



WO 2004/113374 



PCT/EP2004/006460 



CP0888 



conserved 

hypothetical 

protein 



Putative 
function 
(by 
homology) 



29-69,71-88,95- 

104,106-130,143- 

189,205-232 



CP0897 polymorphic 
membrane 
protein, D 
family 



predicted 
immunogenic aa* 



339,356-373,381- 
393,402-442,448-455 



Predicted class Predicted class I 
n-restricted T restricted T cell 

cell epitope/regions*** 
epitope/region 



255, 255-270, 
330-346, 355- 
375, 383-394, 
403-421 



24-40, 46-64, 65- 
79,83-105,121 
129, 144-199, 
206-236 



4-46,51-66,77-88,102- 

110,115-126,142- 

148,171-181,183- 

192,202-212,227- 

234,251-261,263- 

278,283-316,319- 

325,336-352,362- 

371,386-393,399- 

406,410-425,427- 

437,441-450,457- 

464,471-476,490- 

496,514-521,549- 

557,571-578,601- 

611,618-623,627- 

646,657-670,672- 

689,696-704,726- 

740,742-756,765- 

776,778-784,792- 

801,822-836,862- 

868,875-881,887- 



173, 277, 280, 284, 
187, 317, 329, 362, 
(7, 398, 402, 404, 
1,429,431,449 
0702: 37, 298, 359 
03: 9, 17, 35, 40, 
=1, 105, 111, 146, 
[166, 234, 279, 343, 
(84, 412 

12:365 
,0201: 30, 37, 66, 
7, 81, 84, 112, 118, 
41, 144, 145, 146, 
49, 150, 153, 167, 
|169, 170, 178, 196, 
13,215,220 
10702: none 
03:13,21,39,44, 
>2, 75, 78, 97, 119, 
24, 145, 148, 154, 
77, 190, 207 
1402:22,216 



No. of 


Location of 


Seq. 


selected 


identified 


ID 


clones per 


immunoge 


(DNA, 


ORFand 


nic region 


Prot.) 


screen 


(aa) 





1-28, 109-124, IA0201: 26, 33, 79, 

208-220,261- bo, 200, 265, 290, 

280,286-296, ^97,302,304,333, 

310-324,398- 634,377,412,414, 

405,425-433, kl5, 431, 436, 458, 

439-454,504- ^65,481,494,536, 

517,535-555, fe46, 568, 605, 678, 

570-591, 599- 690, 697, 703, 724, 

614, 620-630, (729, 730, 735, 737, 

691-699,711- b67, 776, 797, 840, 

719,729-739, 861,938,968,999, 

751-760,783- ^072, 1079, 1085, 

791, 843-855, h 094, 1113, 1160, 

878-886,890- 1163,1180,1188, 

900, 940-955, 1195, 1217, 1245, 
984-1003, 1007- 1250, 1273, 1302, 
1026, 1065-1073,1358, 1362, 1363, 

1106-1122, 1401, 1408, 1465, 

1136-1149, 1469, 1481, 1507 

1188-1198 , IB0702: 178, 960, 



182-199 



)ll-935 



23,83 



WO 2004/113374 

PCT/EP2004/006460 



Chlam 
ydia 

pneum 
oniae 

antiger 
ic 

protein 


Putative 
function 
(by 
homology) 

i 


predicted 
immunogenic aa* 


Predicted class 
n-restrictedT 
cell 

epitope/region 
s** 


i Predicted class I- 
restricted T cell 
epitope/regions*** 


No. of 
selected 
clones per 

KJM\Jr dim 

screen 


Location o 
identified 
immunoge 
nic region 
(aa) 


Seq. 
ID 
! (DNA, 
Prot.) 






898,914-919,941- 

948,963-969,971- 

978,996-1004,1007- 

1016,1036-1051,1068- 

1080,1082-1090,1092- 

1098,1104-1127,1135- 

1144,1156-1177,1181- 

1195,1197-1206,1214- 

1231,1243-1263,1278- 

1284,1295-1303,1305- 

1323,1337-1346,1355- 

1374,1376-1383,1406- 

1423,1455-1463,1465- 

1489,1506-1518,1527- 

1552,1555-1570,1581- 

1589 


1203-1211, 
1227-1235, 
1249-1256, 
1298-1308, 
1374-1392, 
1398-1409, 
1414-1429, 
1436-1444, 
1456-1490, 
1504-1521, 
1530-1547, 
1592-1609 


1034 

A03: 6, 21, 38, 159, 
204,248,260,306, 
337, 349, 384, 425, 
438, 458, 481, 502, 
521, 546, 605, 690, 
730, 731, 819, 860, 
915, 946, 967, 1007, 
1018, 1065, 1113, 
1187, 1188, 1205, 
1223, 1409, 1414 
1495, 1526, 1531, 
1537 

A2402: 101, 255, 
1421, 1457, 1538, 
1580, 1589 








CP0945 


conserved 

hypothetical 

protein 


15-25,41-102,111- 

117,127-134,145- 

170,194-201,207-225 


10-30, 36-44, 46- 
59, 57-98, 122- 
138, 144-160, 
162-173, 194- 
217 


A0201:12,16,37, 
46, 61, 82, 121, 128, 
149, 157, 162, 197, 
204, 212 
B0702: 39 
A03: 2, 23, 53, 68, 
97, 107, 121, 127, 
156, 169, 196 
A2402: 9, 13, 114 




118-131 


24,84 


CP0973 


transketolase 

t 

( 
t 


7-54,65-94,97-103,154- 

163,170-180,182- 

199,216-222,227- 

234,243-256,267- 

273,286-298,314- 

322,324-353,363- 

380,393-401,424- 

131,434-441,447- 

170,475-495,506- 

532,540-548,554- 

592,594-607,609- 

517,619-626,628- 

534,656-662 


8-31, 43-59, 61- 
75, 93-104, 126- 
144, 179-201, 
244-254, 289- 
302, 330-338, 
364-382, 413- 
121,428-466, 
176-525, 582- 
599, 602-619, 
521-632 { 

t 
1 

4 
i 

3 


A0201:9,10,13,35, 
46, 76, 77, 83, 151, 
165, 179, 187, 195, 
283,326,338,342, 
360, 365, 368, 375, 
115, 450, 485, 508, 
>56, 565, 569, 576, 
302 

50702: none 
\03: 5, 20, 130, 181, 
»51, 271, 288, 294, 
*33, 355, 356, 364, 
146, 451, 467, 483, 
£6,523,544,611 
^2402: 214, 219, 
>23, 399, 424, 458 


A:2 


115-128 


25,85 



WO 2004/113374 



\Chlam 
ydia 
\pneum 
oniae 
igen 
ic 

Iprotein 



0981 



Putative 
function 
(by 
homology) 



predicted 
immunogenic aa' 



RNA 
methyltransife 
rase, TrmA 
family 



1063 



-21,32-56,88-99,117 
24,128-138,143- 
1150,168-180,183- 
|l89,196-213,220- 
140,254-263,266- 
189,300-313,321- 
(30,335-358,361- 
71,380-398 



50-65, 67-87, 96- 
104, 144-153, 
156-164, 169- 
177, 199-220, 
259-289, 324- 
333, 339-360, 
372-385 



3*1075 hypothetical 
protein 



conserved 
hypothetical 
protein 



12-23,44-50,54-60,91- 
97,103-109,119- 
|l25,131-137,141- 
L51,172-183,201- 
^6,230-238,252- 
565,315-321,331- 
5,360-370,376- 
56,392-406,410- 
116,422-431 



-16,29-36,39-64,69- 
^5,79-87,90-122,126- 
|134,139-173,184- 
190,195-203,206- 
113,216-228,234- 
546,250-257,260- 
'66,274-282,291- 
512,318-325,340- 
$45,348-361,364- 
$88,399-437,439- 
3,451-464,467- 
t73,480-510,514- 
520,534-553,561- 
574,579-589,593- 
599,616-655,658-671 



-62 

Predicted classl Predicted class I- 
n-restricted T restricted T cell 

cell epitope/regions*** 
epitope/region 



PCT/EP2004/006460 



133-159, 208- 
222, 354-368 



3-12,23-38,27- 
38, 43-56, 93- 
107, 123-137, 
144-154, 175- 
199, 229-244, 
288-303, 308- 
316, 323-337, 
410-423, 455- 
473,488-496, 
531-551, 560- 
577, 577-591, 
619-637, 646- 
660, 664-672 



.0201: 26, 33, 49, 
18, 96, 129, 169, 170, J 
98,257,268,281, 
137,342,366,391, 
193 

10702:39,122,248 
.03: 76, 106, 117, 
85, 190, 198, 238, 
!57, 266, 280, 341, 

t, 350, 367 
2402:304, 384 
-0201:47,134,140, 
43,203,204,210, 
1,355,358,359, 
'62, 369, 417 
10702: 119 
l03: 17, 128, 129, 
41,143,153,208, 
f2, 245, 278, 301, 
H3, 327, 328, 384, 
195 

2402: none 



1121 conserved k-31,50-80,83-93,97- 



1-17, 20-30, 66- 



i0201:36,101, 123, | 
129, 136, 146, 156, 
160,194,205,219, 
'36,245, 283, 289, 
$50, 402, 413, 437, 
175,505,517,542, 
585, 605, 620, 627, 

57 

50702:34,52,88, 

58, 540, 656 

^03:3,8,13,32,82, 
L05, 111, H7, 137, 
L67, 173, 180, 182, 
'62,300,306,350, 

)9, 412, 423, 499, 
500,563,568,581, 
585,627,628 

S402: 554, 638 
^0201:4,65,66, 



screen 



^:2 



Location of 


Seq. 


identified 


ID 


inununoge 


(DNA, 


nic region 


Prot.) 


(aa) 





74-93 



26,86 



-88 



27,87 



53-570 



8,88 



49-60, 582- (29,89 



WO 2004/113374 

I Chlam\ Putative 
ydia function 
| pneum | (by 
oniae I homology) 
*ige 
ic 

noteinl 



PCT/EP2004/006460 



predicted 
immunogenic aa* 



lypothetical 
protein 



L03,111-116,123- 
|132,134-163,170- 
199,205-210,215- 
>20,230-247,249- 
'78,280-308,311- 
529,337-347,349- 
558,365-371,376- 
101,417-430,434- 
3,459-505,511- 
518,527-535,537- 
545,547-565,573- 
51,592-601 



-60,67-73,79-93,109- 
122,134-142,144- 
|153,165-192,197- 
5,235-244,259- 
279,289-299,308- 
317,321-332,338- 
347,350-361,373- 
387,402-409,411- 
21,439-445,450- 
56,462-468,470- 
479,490-501,503-516 



63 
dai 

n-restricted T I 
cell 

epitope/region| 

8" 



restricted T cell 



80, 100-119, 
139-150, 171- 
182, 186-198, 
207-221, 228- 
242,258-274, 
286-308, 314- 
330, 337-352, 
355-376, 383- 
391,417-432, 
437-446, 462- 
473,479-488, 
496-507,514- 
522,541-554, 
557-565, 576- 
585, 589-605 



16-27, 49-60, 99- 
122, 136-145, 
148-162, 186- 
194,213-221, 
225-246, 261- 
275, 281-292, 
353-361, 390- 
401,451-470, 
486-494, 497- 
516 



120, 121, 144, 170, 
174,208,226,233, 
276,278,285,286, 
298,336,348,355, 
363,382,384,395, 
57,458,494,501, 
578 

50702: 133, 278, 
294, 551 
103:53,89,110, 
159, 186, 232, 290, 
324,406,431,458, 
463, 480, 490, 513, 
541, 549, 558, 585 

02: 22, 137, 152, 
189,227,255,261, 
291,419,569 
10201: 15, 22, 28, 
29, 48, 49, 106, 107, 
114, 147, 170, 177, 
188,208,209,212, 
56,280,287,316, 
51, 468, 489 
30702: 33, 217 
MB: 36, 98, 124, 
136, 142, 153, 177, 
188,251,262,291, 
320, 323, 383, 417, 
4, 487, 491, 492, 
505 

2402: 44, 86, 146, 



No, of 


Location oi 


1 Sf»n 

I ecu. 


selected 


identified 


1 ID 


clones per 


immunoge 


(DNA, 


ORFand j 


nic region 


Prot.) 


screen 


(aa) 





607 



^:4 



178-490 



30,90 



WO 2004/113374 



PCT/EP2004/006460 



\Chlam 
ydia 
\pneum 
oniae 
itigen 
ic 
sin 



F02 



30.1 



Putative 
function 
(by 
homology) 



predicted 

enic aa* 



30aa (none) k-16,18-27 



F02 hoiaa (none) 66-57,62-92" 



3.2 



?02 blaa (V at 4) |4-18 



F03 



(none) (13-27,38-52 



F05 69aa (M at 16)Ll7,27-40,55-62 



ARF06 |l2aa (none) (4.9 
36 



ARF08 |25aa (none) 
57 

ARF10 |32aa (none) 
16 



lone 



-12,24-29 



ARF10 p3aa (none) 14-30 



46 



bOaa (none) 



lone 



62 



-64- 
Predicted class 

Unrestricted T 

cell 

epitope/region 
s** 



Predicted class I- 
restricted T cell 
epitope/regions*** 



2-13,20-30 



-66 



-16 



W>201:22 
50702: none 
W)3:l 

2402: none 
L0201: 84 
50702: none 
i03: none 

2402: none 
UB01: 1,9 



50702:2 
i03: none 
2402: none 
-13,11-25,27- |A0201:16,37 
50702: none 
i03: 20 
2402: none 
J9-25, 34-46, 50- |A0201: 7, 10 
50702: none 
U»: 11, 14, 58 
2402: none 
^0201: none 



lone 



-14 



2-30 



50702: none 
103: none 
2402: no ne 
^0201:2 
|B0702:none 
L03:l 

102: none 
MI201: none 



15-30 



0702: none 
03:4,9 
402: none 
A0201: none 
B0702:none 
A03: 1, 20 
A2402: none 



lone 



A0201: none 
B0702:none 
A03:l 
A2402: none 



No. of 
selected 
clones per 
ORF and 
screen 


Location oi 
identified 
immunoge 
nic region 
(aa) 


f Seq. 
ID 
(DNA, 
Prot) 




10-29 


33,93 




27^35 


34,94 


L8 t 


i-12 t 


J5,95 



17-36 



-62 



1-10 



7-21 



:8, B:10 



3-17 



36,96 



57,97 



38,98 



39,99 



0,100 



41, 101 



42,102 



WO 2004/113374 

\Chlatn\ Putative I predicted 

ydia I function | immunogenic aa* 
\pneutn\ (by 
oniae I homology) 

ttig, 

ic 



PCT/EP2004/006460 



F10 113aa (M at 8)^-27,31-59,75-86,93- 
103,105-110 



F001p5a(Mat27) k-15,17-23,39-52 



^F001p6aa (none) Lone 



65 

Predicted class 
H-restrictedT 
cell 

epitope/region 
s** 



Predicted class I- 
restricted T cell 
epitope/regions*** 



No. of 


T.nrafJ a« *\4 
MwLauun \j] 


1 ^eq. 


selected 


identified 


ID 


clones per 


immunoge 


(DNA, 


ORFand 


nic region 


Prot.) 


screen j 


(aa) 





15-44, 51-61, 79-Lo201: 11, 15, 24, 
95 ^ 31, 35, 36, 42, 48,| 

t9, 53, 78, 79, 97 
S0702: none 
,03: 20, 28, 35, 37, 

1,49,60,65,77,85,1 
|86 

1402:21,103 
none lA0201:none 
S0702: none 
.03: 7, 10 
T — — , — 102: none 
4-13,16-29,40- Lo201:3,38 
50 IR0702:none 
,03: 14, 41 
!402: none 



11-50 



none 



F017h28aa (M at 8-19,40-47,67-86,88- 
31) no ' 125 
homology 



49aa(Vat8) k-27,41-46, 



CRF043k8aa (V at 10) tl-28, 34-43 



ICRF048 116aa (M at 5)k-20,24-37,39-50,61- 
1 '67,69-91 



No 
Homology 



|cRF050148aa(Mat 
8), No 
homology 



[-25,31-39,59-97,100- 
118,120-129 



,0201: none 
10702: none 
,03: none 

r — — „ . !402:none 

15-25, 48-59, 64-Uo201: 7, 110 
80,108-118 P0702:none 



.:18 



none 



8-16 



4-16, 31-42, 84- 
93 



26-40, 49-57, 66- 
95, 97-128, 131- 
139 



M3: 16, 34, 109 
2402: none 

l0201: 19 |A:3 
'0702: none 
03: 1, 23 
!402: none 
,0201:34 
S0702: none 
,03: 19, 28, 39 
A2402: none 

A0201:4,24,79,83 U:7 
B0702: none 
A03: 7, 25, 71, 79, 91 
A2402: none 

A0201:8,24,61,67,|A:8 
72, 103, 112 

B0702: none 

A03:3,39,74,110, 



2-14 



-41 



-25 



50-70 



-47 



13-42 



42-59 



38-47 



3,103 



104 



5,105 



16,106 



7,107 



8,108 



19, 109 



50, 110 



51, 111 
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PCT/EP2004/006460 



66- 
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2. hnmunogenidty of peptide epitope8 with human 



Peptide 


location in 
protein 
(aa) 


i Score 


Seq. 
ID 


CP0018.1 


237 - 256 


t 


> 61 


CP0018.2 


508 - 530 


1 


61 


CP0051.3 


227 - 239 


c 


i 62 


CP0069.1 


141-160 


f 1 


63 


CP0069.2 


168 - 187 


1 


63 


CP0069.3 


155 - 173 


3 


» 63 


CP0070.1 


101 - 124 


2 


64 


CP0070.2 


161 - 187 


1 


64 


CP0070.4 


59-85 


1 


64 


CP0070.5 


80 - 106 


1 


64 


CP0161.1 


97-112 


38 


66 


CP0177.3 


139 - 165 


1 


67 


CP0254.1 


10-21 


6 


68 


CP0282.1 


667 - 688 


15 


69 


CP0282.2 


677 - 696 


15 


69 


CP0282.3 


161 - 187 


24 


69 


CP0282.4 


183-209 


9 


69 


CP0282.5 


205 - 231 


6 


69 


CP0282.6 


226-252 


5 


69 


CP0286.1 


603 - 629 


7 


70 


CP0286.2 


622-648 


8 


70 


CP0286.3 


643 - 669 


4 


70 


CP0306.1 


529 - 541 


11 


71 


CP0316.1 


12-34 


12 


72 


CP0316.2 


29-51 


35 


72 


CP03163 


46-67 


5 


72 


CP0316.4 


62-83 


5 


72 


CP0339.1 


139 - 151 


4 


73 


CP0353.1 


246-262 


11 


74 


CP0353.2 


251-275 


16 


74 


CP0426.1 


61-84 


12 


75 


CP0426.2 


79 - 102 


23 


75 


CP0426.3 


97 - 120 


7 


75 


CP0426.4 


115 - 138 


5 


75 


CP0578.1 


325 - 350 


5 


76 


CP0578.2 


345 - 370 


6 


76 


CP0578.3 


365-389 


1 


76 


CP0581.1 


324-349 


11 


77 


CP0581.2 


336 - 351 


8 


77 


CP0618.1 


90-100 


2 


78 


CP0693.1 


274 - 290 


26 


79 


CP0737.1 


401-419 


25 


80 


CP0840.1 


84-107 


3 


81 


CP0840.2 


101 - 123 


3 


81 


CP0840.3 


117-139 


11 


81 


CP0888.1 


182 - 199 


9 


82 


CP0897.1 | 911-935 | 14 


83 
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CP0945.1 


118-131 


11 


84 


CP0973.1 


115 - 128 


n ^ 


85 


CP0981.1 


74-93 


5 


86 


CP1063.2 


21-43 


5 


87 


CP1063.4 


54-76 


2 


87 


CP1075.1 


554-570 


8 


88 


CP1126.2 


478 - 490 


4 


90 


ARF0271.1 


2-14 


4 


91 


ARF0276.1 


7-15 


3 


92 


ARF0280.1 


10-28 


4 


93 


ARF0280.2 


27-34 


1 


94 


ARF0311.1 


i 17-35 


6 


96 


ARF0524.1 


47-61 


6 


97 


ARF0636.1 


1-10 


1 


98 


ARF0857.1 


7-20 


9 


99 


ARF1016.1 


7-20 


2 


100 


ARF1046.1 


3-17 


7 


101 1 


ARF1062.1 


3-17 


59 


102 


ARF1071.1 


41-50 


1 


103 


ARF1081.1 


2-14 


1 


104 


CRF0014.1 


33-41 


1 


105 


CRF0016.1 


4-25 


77 


106 


CRF0177.1 


60-69 


2 


107 


CRF0435.1 


23-41 


13 


109 


CRF0485.1 


42-59 


4 


110 


CRF0507.1 


38-46 


1 


111 


CRF0551.1 


27-43 


13 


112 


CRF0586.1 


34-53 


6 


113 


CRF0686.1 


67-84 


2 


114 


CRF0754.1 


1-20 


4 


115 


CRF0961.1 


33-45 


6 


117 


CRF1073.1 


26-45 


25 


119 


CRF1083.1 


27-53 


8 


120 
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